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TecKnical 
Training in 
Radio, 
Television and 
Electronics 


ICS have helped thousands of ambitious people 
to move up into higher paid, more secure jobs in the 
field of electronics - now it can be your turn. Whether 
you are a newcomer. to the field or are already 
working in the industry, ICS can provide you with 
the specialised training so essential to success. 
Personal Tuition and Guaranteed 
Success 

The expert and personal guidance by fully qualified 
tutors, backed by the ICS guarantee of tuition until 
successful is the key to our outstanding record in the 
technical training field. You study at the time and pace 
that suits you best and in your own home. In the 
words of one of our many successful students: "Since 
starting my course, my salary has trebled and I am 
expecting a further increase when my course is 
completed." 


City and Guilds Certificates 

Excellent job prospects await those who hold one c 

these recognised certificates. ICS can coach you for: 

Telecommunications Technicians 

Radio, TV Electronics Technicians 

Technical Communications 

Radio Servicing Theory 

Radio Amateurs 

Electrical Installation Work 

Also MPT Radio Communications Certificate 


Diploma Courses 


ipl< 

_ jlour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV and Audio, Engineering and Servicing 
Electrical Engineering, Installations and Contracting 


inations and diploma courses for business and 
technical subjects:— 

G.C.E. Engineering Purchasing 

60 subjects Farming Sales 

Hoatinn 


'0"& Heating Storekeeping 

"A" levels Industrial Work Study 

Accountancy Management 
Air Mechanical 

Conditioning 
Building 


ICS 


Pelephohe Number 



ALBEN ENGINEERING CO LTD, 
DEPT PW THE CRESCENT WORSTHORNE, 
BURNLEY LANCS. Tel Burnley 20940 
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TAMBA ELECTRONICS 


AMPLIFIER AND MIXER MODULES 25 WATTS - 100 WATTS RMS 



High Grade Components used throughout: Texas, Mullard, R.C.A., Plessey, etc. 


ALL PURPOSE 
MIXER/PREAMP 


■ Suitable for multiple Input systems 

■ High & low Impedance inputs 

■ High sensitivity 

■ Built in supply smoothing 

■ 20-20,000 hz ±1dB 

■ SOdB Noise level 

■ Accepts a wide variety of Inputs 

■ Wide range bass & treble controls 
Use up to to preamps with 1 power 


Printed circuit board assembly with 
Treble & Bass controls plus slider 
Volume Control. £6-50 


You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s, etc.) C.O.D. (60p 
extra). We accept Access and Barclaycard—send or telephone your number—do not 
send your card. Add VAT at 8% to orders for 50-100W units and at ^2i% for 2SW 


Hours, 9.30 a.m.-^ p.m 
Monday—Saturday. 
Callers welcome. 

Tel: (01) 684 0098 


TAMBA ELECTRONICS 

BENSHAM MANOR ROAD PASSAGE, BENSHAM MANOR ROAD, THORNTON HEATH, SURREY 





CAPACITIVE DISCHARGE ELECTRONIC 
IGNITION UNIT 

THE NEW, HIGHER RELIABILITY VERSION OF THE P.E 
“SCORPIO MK ll«’ IS NOW AVAILABLE IN KIT FORM 11 
Our thousands of satisfied customers say:- 
More miles per gallon (customers reports give 10%-25% 
saving—letters available). 

An Increase In overall performance—your 4 cylinder car feels 
like a 6 cylinder. 

No more cold morning splutters—saves you even more petrol 
through less use of choke. 


The price—a snip at only £1<-50, fully Inclusive of all parts, 
instructions, postage/packing, and V.A.T. (ready built 
unit available-C19 IS fully inclusive). 

All parts to high specification, first quality and brand now. 
Construct this Invaluable accessory, following our easy step 
by step Instructions (also available separately, price 30p post 
paid). Send for our free Interesting six page brochure— 
“Electronic Ignition—How It Works" (S.A.E. please) to:- 


ELECTRO SPARES, DEPT. P.W., inA SHEFFIELD 
ROAD, CHESTERFIELD, DERBYSHIRE S41 7JQ— 
Phone Chesterfield (0246) 36838 
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Can YOUR 
Antenna do all this? 


Only r 6' long, comes in 3 easily i 
_ 




“n^'the^'shac 

his VFA by o 


SYSTEM ‘A’ 


£32‘40 


SYSTEM ‘J' £38’B0 

500 w. p.e.p. (improved *Q» on rece ive). 

PARTRIDGE SUPER PACKAGES 

PACKAGE No. i ^'0 55 

PACKAGE No. 2 11 

FLASH: 

THE BUDGET BEATER: 

PACKAGE No. 3 f“<-*«« »"<' <*» £154 86 


solid State SMC 73 Rx.. with 
all the Partridee extras. 

SAVE £26 05 PLUS 

RECEIVERS ONLY, inclusive delivery, etc. 

R.300 £184 50 FRG7 £167 06 SMC3 £128 81 

Just telephone 
card number 




rGGVFA 





42 X 42mm METERS ImA, 

llpp!&P. 

METTR ^'13. I*3p%.'& P. 

34mm. ImA £3-40, I3p'p. & P. 

MICROPHONES FOR 


2-5mm J«k Pluf,"’ cT'm ’ ^ * 

J.ckPlu*s £1 M 

DIN plus £1-75 

lip. 

iH 

IS 

UW PER channel 
£ 4 30. P. & P. I3p. 

M. DZIUBAS 


complete 


AL CLOCK KITS 

TEAK CASES 



sslSsisSS 

“ALPHA" ggsr“" 

Lm7T.”.t'ldrod*uiS'?iu.‘'o"JJ« ^'*™- £11-00 inc. 

-1! " ” ” 


PULSE ELECTRONICS LTD 
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1 Build an oscilloscope. 

As the first stage of your training, you actually 
build your own Cathode ray oscilloscope! This is 
no toy, but a test instrument that you will need 
not only for the course's practical experiments, 
but also later if you decide to develop your 
knowledge and enter the profession. It remains 
your property and represents a very large saving 
over buying a similar piece of essential equipment. 



- 

^ T 



1 

T 
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2 Read,draw and understand 
^circuit diagrams. 

In a short time you will be able to read and 
draw circuit diagrams, understand the very 
fundamentals of television, radio, computers and 
countless other electronic devices and their 
servicing procedures. 



3 Carry out over 40 experiments 
^ on basic circuits. 

We show you how to conduct experiments on 
a wide variety of different circuits and turn the 
information gained into a working knowledge of 
testing, servicing and maintaining all types of 
electronic equipment, radio, t.v. etc. 


'There'S only one way 
to mosterelectronica.. 
to see what is going 
on and learn by doing: 


This new style course will enable anyone to 
have a real understanding of electronics by a 
modern, practical and visual method. No 
previous knowledge is required, no maths, and 
an absolute minimum of theory. 

You learn the practical way in easy steps 
mastering all the essentials of your hobby or to 
further your career in electronics or as a self- 
employed electronics engineer. 

All the training can be carried out in the 
comfort of your own home and at your own 
pace. A tutor is available to whom you £an 
write, at any time, for advice or help during 
your work. A Certificate is given at the end of 
every course. 



All students enrolling in our 
courses receive a free circuit 
board originating from a 
computer and containing 
many different components 
that can be used in experi¬ 
ments and provide an 
excellent example of current 
electronic practice. 


r: 


find out more about how to learn electronics in a 


1 


new, exciting and absorbing way, just clip the coupon 
for a free colour brochure and full details of enrolment. 

Write to:- British National Radio & Electronic School 
P.O. Box 156, Jersey, Channel Islands. 

NAME- 

ACORESS._- 
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Z& I AERO SERVICES LTD. 


Tel; 727 5441/2/3 


orreepondence and Mail-Order 


AC/DC TAUT SUSPENSION MULTIMETERS (Made in USSR) 



TYPE 

Sensitivity D.C. 
Sensitivity A.C. 
D.C. Current 
A.C. Current 
D.C. Volts 
A.C. Volts 
Resistance 
Capacity 
Accuracy 


300mA-6A 
1 5mA-6A 
7SmV-g00V 
300mV-900V 
0 02-3kn 


20,000 o.p.v. 
2,000 o.p.v. 
60iiA-1'5A 
0 6mA-1-5A 
TSmV-eOOV 
15V-600V 
1K-1M 
0 5nF 
1-5% D.C., 

2 5% A.C. 


U4315 

20,000 o.p.v. 
2,000 o.p.v. 
50mA-2-5A 
0 5mA-2 SA 
75mV-1000V 
1V-1000V 
300n-500kn 
0 SnF 
2 5% D.C., 
4% A.C. 


D.C. Current: 
A.C. Current 
D.C. Voltage: 
A.C. Voltage: 
Resistance: 
Accuracy: 
PRICE complete with test leads ai 


TYPE U4324 

0 06-0 6-60-«00mA-3A 

0 3-3-30-300mA-3A 

0-6-1 2-3-12-30-60-120-600-1200V 

3-6-1S-60-1SO-300-600-900V 

50on-s-so-500kn 

D.C. 2 5%; A.C. 4% (of F.S.D.) 


I fibreboard storage ci 


TYPF U4341 



NO OVERLOAD PROTECTION IS 
INCORPORATED IN THESE INSTRU¬ 
MENTS 


THE ABOVE PRICES ARE EXCLUSIVE OF VAT (at present 8%) HANDLING AND POSTAGE CHARGES £1 28 PER INSTRUMENT 


OUR NEW 1876/1977 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0 30 


Mail Order 
Protection Scheme 

The Publishers of Practical Wireless are members 
of the Periodical Publishers Association which has 
given an undertaking to the Direaor General of Fair 
Trading to refund monies sent by readers in response 
to mail order advertisements, placed by mail order 
traders, who fail to supply goods or refund monies 
owing to liquidation or bankruptcy. This arrange¬ 
ment does not apply to any failure to supply 
goods advertised in a catalogue or in a direct mail 
solicitation. 

In the unhappy event of the failure of a mail order 
trader readers are advised to lodge a claim with 
Practical Wireless within three months of the date 
of the appearance of the advertisement, providing 
proof of payment. Claims lodged after this period 
will be considered at the Publisher’s discretion. 
Since all refunds are made by the magazine volun¬ 
tarily and at its own expense, this undertaking 
enables you to respond to our mail order 
advertisers with the fullest confidence. 

For the purpose of this scheme, mail order 
advertising is defined as:— 

‘Direct response advertisements, display or postal 
bargains where cash had to be sent in advance of 
goods being delivered’. Classified and catalogue 
mail order advertising are excluded. 


DflMm kits 


TRANSISTOR 

nSTlK 

CUT-OUT THE 
GUESSWORK! 


The Doram Transistor Tester 
measures hpg and leakage for PNP’ 
or NPN transistors; Silicon or 
Germanium. T05 socket, T018 socket, 
flying leads and battery check facility, inc 



eas orders—add 15% for P+P. All items offered for sale subject 
the Terms of Business set out in Doram Edition 3 cataloaur 
:o 60p. The Doram Kit brochure 


--jsue, 

ble, price Up. 
x25p vouchers 
£5 00 on 


DORAM ELECTRONICS LTD., P.O. BOX TR8, WELLINGTON 
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f30x30 mJT AMPLIFIER KIT 

I Specially designed by RT-VC for IheaxpeileixsdaxBtriictor, this Idl 
I comes complete in every debl. Same tealdes as ViscounI IV ampMer. 
I Chassis is ready punched: driMid and formed Cabinal is (Dished in teak 

!S--lid easy-lo-handle aluminium knobs. £QQOO 

Tns, 60 +60 peak. 

+ P&PE2.10 

STEREO CASSEHE DECK KIT 

Again, this kit is specially designed fori 
—.-“-jintohisownci 



^FANTASTIC SAVINGS 


IIY SPEAKER KITS 

EASY-TO-BUILO , 

WITH ENCLOSURE 

Specially designed by 
RT-VC for cost-conscious 


tweeters and a pair of matching cross¬ 
overs. Easily constructed, using afew basic 
tools. Supplied complete with an easy-to- 
follow circuit diagram, and crossover 
components. In^ 15 watts roCSQ 
rms. 30 watts p^, each unit. £0 
Cabinet size 2(rxirx9'A" per PAIR 
(approor). +P&PE5.50 

COMPACT’FOR TOP VALUE 

How about this for incredible bookshelf 
value from RT-VC! A (Mir of high efiieiericy 
units for only £7.50 - just what you need 
for low-power ampMem. These infinite 
baffle enclosures come to you ready 
mitred and piofessiorialy finished. Each 
cabinet measures 12”x9"x5" (approx.) 
deep, and Is In wood simulate 
Corn()l^wllhtwo_8' £y50 

+ pip £1.70 


10 20.20 WATTS 

-^AMPUREHKIT 

32’^ I WITH PZ 20 POWER UNIT 

_^_ +pip 1 A build-k-yourse# stereo power 

outputcontrols.ACBIASANOERASE. £1.S0 | ampMer with latest inter-^'' 

DELUXE ACCESSORY KIT £^95 § Slu]|'^'!^r(£^ and 
jrisasafamatched pair of dynamic mics. loverheatproteclion.Fiiasr-- 
vorMlacsniantsIderlevelcontrols.P&P+PAP 1 con^with 
WHENPURCHASEDTOGETHER. ^ - 


constructor-for mounlirn Into his cwn cabi 
inckidesoletwid-assistefAUTO^TOP, 


35-WAn DISCO AMP 

a s the mono unit you need to start off 
I, Gives you a good solid 35 watts rms, 70 
I watts peak output. Big features include two 
i disc inputs, both for ceramic cartridges, tape 
input ind microphone input. Level mixing 
I conbols fitted with i' 


k P220ft»A«r&4Jply 



20x20 WAHSTEREO AMPLIFIER^ 

cnnon ^ Here's the big-value portable disco console 
‘•29*’ fromRT-VCIttfeaturesapairolBSRMPBO 
-P&PC2.10 i type auto-ietum, single-play professional 
I series record decks. ^al the controls and 
1 features you need to give fabulous disco 


lack 


Superb Viscourfi IV unit in teak-finished cat)inet.Blackfascia 

ro^ controls and pushbuttons, red mains indicator and t ... 

socket. Function switch for mic, magnetic and crystal pick-ups, tape.t 
and auxiliaiy.Rear panel features two mains outiets,OINspeakerand 
—' 20 + 20 watts rms, 40 + 40 vvate peak. 


(approx.) speaks for max. 


IS-WAHKITIN 
CHASSIS FORM 

Whenyouarelookinofora 
speaker, why not build your 
this kit. It's the unit which V 


(approx.)wooler,(EMI) 
and matching crossovi 
handing caiiklty 15 w 
30 watts peak. 

DECCAZOWAnS 
STCREO SPEAKER 

This matching loudspeaker 
system is hand-made, r ' 
only Decca know how, 
bui to a specification, 
not down to a price. 

The kk comprises of two 8” 
diametpr approx, b— - 
unk, with heavy dl 
chassis laminated 


.J For only £80, you get 

_0 watt Viscount IV ampifier, 

a pair of our12-watt-rms Duo Type 
lb matched spe^: a BSR MP 60 
type deck cotitplete with magnetic 
^ge, de luxe plinth CgQOO 

SPEAKERS Two models-Duo lib, 
teak veneer, 12walts rms, 24 watts 
pe*,18’A' X 13'A'' X ?/." approx. 
*34?p4p»S0 
Duo III, 20 watts I 
rms, 40 watts peak, 

27” X13-X11'/,' ' 

'48. 


PYE STEREO GRAM 
CHASSIS 

itall-Wm bands L. M. 

STEREO. VHF MONO. ConUols for toning ** 


SYSTEM 2 Comprising our20+20 
watt Viscount IV ampifier. a pair of 
our large Duo Type Hi matching 
speakers which hande 20watlsmis 
each, and a BSR MP 60 type d- ' 
with magnetic cartrtdge. £Q' 


TURNTABLE Popular BSR 
MP60type.completewlth magnetic 
cartridge, dtemond s^us, and 



CAR RADIO KIT 


I MOTOR 
I TOP 10 
^ AWARD 


£3Q00 

+ P»P£4.00j 


(lompiete vvith speatec baffle wdlongstiip.TI 
Iburist ly for the experienced consmidDrorily. 


are used for manual tuning and VO 

' isMttaadihasbeendsaignedtoblendwitlii 
daelnisiiedradiowasUMDa sUndard 
aapprmr X 2" X 4%' Power Supply 
volts muen or negabn earth (aksred 



7D&1DDWAnDISCDAMPS 

BtilianUy styled for easy disco performance! 
Sloping fascia, so that you can use the 
controfe without fuss or bother. Brushed 
aluminium fascia and rotary controls. Hve 
smoolh acting.vetticaly mounted side control!. 

i - master volume, tape level, mic level, deck 

; level, PLUS IMTER-DECK FADER for perfect 
graduated change from record deck No. 1 to 
No. 2, or vice versa. Pre-fade level control 
(PFL) lets YOU hear next disc 70 WATT 
before fading k I1. VU meter 
monitors output level 70 watts 
rms, 140 watts peak output. 

Al the big features as on the loowATT 
70-watt (fisco amplifier, but £eROO 
with a massive 100 watts rms, DO 


BSRTI4S 

l-TRACK 

ICARTRIDRE 



WnamunaUetoshowalouroroducts.sopleasn Justwnteyourprder 

Sendstampedaddiessedenvelope kxour 
tulydescripliwcalalooiieatxlanyturtlwinloniiitioi!.”r°"“"*” 


21 c HIGH STREET, ACTf>l, LONDON W3 6NG 
323 EDGWARE ROAD, LONDON W2 

Personal SIwppeis EDGWARE ROAD 9am - 5.30p.m., Half d» Tliurs 
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SAXON ENTERTAINMENTS LTD 


,..rEoc.«cu.T SYSTEM 7000 A COMPLETE SELECTION OF READY 

. O.SCO * ™ .r;u«rrH“MEHr“^ 








VZlZ.Vl^„ 




s!r;b.\TouteuurX™^^'" •">' 


cpIn.Tl^on*toXTMd^XM^'”l«“/adl^l.^^ 



























































































A MINIATURE POWER TOOL 
to speed your building 


Super 30 Kit (30 Tools) (Incl. 
drill without stand) 

£17-62 plus P. & P. 85p 
Super 10 Kit (10 Tools) (incl. 
drill without stand) 

£13-74 plus P. 4 P. 65p 


% Flexible Drive Shaft 

£5-46 plus P. 4P.25P 
• T ransformer 240V a.c./12V d.c. 

£6 plus P. 4 P. 70p 
Replacement drills, stones, burrs, 
etc. 40p each. Circular saw blades 
50p each. £2 per set of 4 sizes. 
P. 4 P. any quantity 20p. 



AH VAT Inclusive 


PRECISION PETITE LTD. 

119a High Street, Teddington, Middlesex TW11 8HG 
Tel. 01-977 0878 (24 hour answering service) 

y X 4* S.A.E. please for leaflet and order form 
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WILMSLOW AUDIO 

THE Firm for speakers! 


SPEAKERS 

fitilSiilllr'ilS 
Bsksr Group ohms 




SPEAKER KITS 



HI-FI 

ON DEMONSTRATION 
in our showrooms 

Akai, Armstrong, Bowars and Wilkins, 
Castle, Celestion, Dual, Goodmans, 
Kef, Leak, Pioneer, Radford, Richard 
Allan, Rotel, Tandbarg, Trio, Video- 
tone, Wharfadala, etc. Ask for our 
Hi-Fi Discount Price List. 

THIS MONTH’S SPECIALSI Carr. 
£2 50 Rotel RA 412 £77 95. Rotel RX 202 
Mk II £97-50. Videotone Minimax II 
£43 00. Videotone Saphir II £49 00. 
Pioneer SX 450 £110 00. Sansui SC 
2000/2002 £149 70. 


Wo stock the complete Radford range 
of amplifiers, preamplifiers, power 
ampliflors, tuners, etc., and also 
Radford Audio Laboratory equipment, 
low distortion oscillator, distortion 


! M All Prices Include VAT 

r ci7'M (Prices correct at 3.12.70) 

[ m n Sand stamp for Free 38 page booklet 

r Ui w ‘Choosing a Speaker'. 

i' ms'h All units guaranteed Now and Perfect. 

n MS M Carriage and Insurance: 

frfS S: Speakers up to ir Mp 


15” 


Complete kits in stock for Radford Studio 90, Radford 
Monitor 180, Radford Studio 270, Radford Studio 360, 
HiFi Answers Monitor (Rogers), HiFi News No 
Compromise (Frisby), HiFi News State of the Art, 
Wireless World Transmission Line (Bailey), Practical 
HiFi and Audio Monitor (Giles), Practical HiFi and 
Audio Triangle (Giles), Popular HiFi (Colloms), etc. 

Construction leaflets for Radford, Kef, Jordan Watte, Tannoy, HI-FI 
On dem. Answers Monitor, State of Art, Free on Request. 


P.A. Amplifiers, microphones etc. by Shore, Linear, Eagle, 
Beyer, AKG etc. 

FREE with orders over £10—“HIFI Loudspeaker Enclosures'* Book 


WILMSLOW 

AUDIO 

Dept. PW 

Loudspeakers, Mall Order and Export: 
Swan Works, Bank Square, Wllmsiow. 
HI-FI, Radio A TV: Swift of Wllmsiow 
5 Swan Street, Wllmsiow, Cheshire. 
PA, HI-FI A Accessories: Wllmsiow 
Audio, 10 Swan Street, Wllmsiow 
Cheshire. 

Telephone: 
Loudspeakers, Mail Order and Export 
Wllmsiow 29599 

hi-fi. Radio, etc., Wllmsiow 20213 
(Access and Barclay Card orders 
accepted by phono). 
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STIRLING SOUND policy is to ensure customer 
8ati$faction by designing and making their pro¬ 
ducts in their own factory in Essex and selling 
direct. Production control-checked throughout. All 
QV Modules are compatible within the range and 
with much other equipment. 

PRE-AMP AND CONTROL UNITS 

UNIT ONE PRE-AMP/CONTROL 


SSiri 


TODAY’S BEST VALUE IN 

Power Supply 


i* AS’Mp'ror’p/p'”y 


★THE BUILT-IN QV FACTOR 

means Stirling Sound's guarantee of QUALITY AND VALUE 
to give you today's best value all round. 


Stirling Saund 


WHEN ORDERING 

A member of the Bi-Pre-Pak group 

220-224 WEST RD., WESTCLIFFE-ON-SEA, ESSEX SSO 9DF 

Telephone Southend (0702) 46344 CALLERS WELCOME 


Q\r MODULES FOR 

COST-CONSCIOUS 

CONSTRUCTORS 
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Incredible Value in Precision Test Meters 

AVAILABLE FROM SELECTED STOCKISTS. WRITE OR PHONE FOR LIST 


■ MICKOTEST 81^-1.C.E 20,000 Ohms/Volt 40 RANGES" 

■ 20,000 Ohms/Volt, (d.c.) 4,000 Ohms/Volt (a.c.) 2% accuracy. V d.c. lOOttiV to 

■ 1 kV (6 Ranges). I d.c. 50//A to 5A (6 Ranges). V a.c. 1 • 5V to 1 kV (5 Ranges) I a.c. 

■ 250/<A to 2-5A (5 Ranges). Resistance, Low Ohms, Ohmsxt, Ohmsx 10, 

■ OhmsX100. Output Level Measurements 1 -SV to 1000V (5 Ranges) 

■ Ranges). Capacitance 25/uF to 25,000 /«F (4 

■ L V Ranges). lOOOtimes overload protection (on Resistance ranges). 

■ ^ / % Meter movement diode protection. Size (without case) 90 x 

4. TOvIftmin. AiitnmAfIr 


SUPER TESTER 
680R—I.C.E. 

20,000 Ohms/Vplt 80 RANGES 


WHAT 


Pictorial Method 


BASIC 


ELECTRICITY(5vols) 
ELECTRONICS(6vois) 
TELEVISIONOvols) 

You'll find It easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon-type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy- 
approach-to-learning method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex¬ 
perience. 


mm 


I didn't know this subject could be so easily I 

presented. J. at., EarhfieU | 

Pleased to say how understandable your books I 

are—I now have a sound knowledge of the ■ 

A. K., Hull I 

Invaluable for my training as a Technician. ' ■ 
^ W. J., Stockport ■ 

They have an easy approach to learning that a I 

mathematical idiot like myself can easily under- ■ 

K.L.Y., Ashton-u-Lyme I 

Thank you for the esceflent publication: the ■ 

best in form and type I have ever come across. I 

...... „ . T.L.O.. Shankttn ■ 

I find the Basic Manuals the best in their class I 
and a real help in my work in phototype elec- W ! 

C.L.P.. Cardiff 


Please tina enclosed P.O./Cheque value £. 

BASIC ELECTRICITY 5 perts £8 00 □ 

BASIC ELECTRONICS 6 parts £9-50 □ 

BASIC TELEVISION 3 parts £5 00 O 
Tick Set(s) required. Prices inciude Postage 

YOUR 1M% GUARANTEE. If aHer IE days examlnatton you decide to 
return the Manuals your money will be refunded in full. 

NAME ... 

BLOCK LETTERS 

FULL POSTAL. 

ADDRESS .. 
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NEW MULLARD & MAZDA VALVES 

All individually boxed. 

Full trade discounts to 
bona fide companies. 

Prices on application. 



NEW VALVES 

Individually boxed and 
guaranteed but of Euro¬ 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
vaive not listed. 


Klif> 




(SLTGT 

•SNTGT 

6SQ76Y 


RST 


EXPRESS 

POSTAGE 


TRANSI8T0RS-INTEGRATED CIRCUITS 

AM transistors, I.C's 
offered are new and 
branded. Manufactured 
by Mullard, Texas, RCA, 
Ferranti, Motorola, ITT, 
Fairchild, Lucas, etc. 
Quantity discounts on 
application. 


octoo 

0 00 1 

OCP71 




|N741M 1-M 

XN741tt 2 00 

OIL 

8 pin 12p 

OIL 

14 pin ISp 

SOCKETS16 pin 17p 


VAT 

To be added 
to all orders 

Valves & PiMtic 
Transistors 12^% 
Integrated 
Circuits & Metal 
Can Transistors 
8% 


THIS MONTH’S 


I OSCILLOSCOPE TUBES 
Types CV 1S26, 

VCR 139A 

Lllat«« 0068011,+ p4p50p 
Add 8% VAT 


SPECIAL OFFER 


VALVE MAIL ORDER CO. 

Climax House, Fallsbrook Rd., 
Streatham SW16 6ED o' 


TELEPHONE 

01-677 2424 
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wii Wi Wi » w w ^ ‘sa r-'s 

h quality audio equipment mono and other modules for Stereo 

NOW BI-PAK 
BRINGS YOU- 
The ALSO 

35 "w* power Amp! 




ONLY 


8% VAT 

A High Fidelity Power Amplifier with a maxi¬ 
mum Power Output of 35 watt R.M.S., 
which has a maximum operating voltage 
of 60v. A MUST for all HI-FI users. 

Maximum supply voltage 15-60v 
Power output for 2% THD 35 watts R.M.S. 

Harmonic distortion 
Load Impedance 
Input Impedance 
Frequency response -t-3dB 
Sensitivity for 25 watts O/P 
Max. Heat sink temperature 
Dimensions 
Mounting 
Fuse requirements 


Enjoy the quality of a magnetic cartridge with your existing 
ceramic equipment using the new Bi-Pak M.P.A. 30 which is a 
high quality pre-ampliflerenabling magnetic cartridges to be used 
where facilities exist for the use of ceramic cartridges only. 

Used in conjunction are 4 low noise-— - 

high gain silicon translators, it is pro¬ 
vided with a standard DIN Input socket J 
for ease of connection. Supplied w ' 
full, easy-to-follow instructions. 


ceramic cartridges only. 

£2.851 


3-8-16 ohm 
50K ohm 
20Hz-40KHz 
280mV R.M.S. 

OOX 

102mm X 64mm x 15mm 

2,4BA fixing holes in heat sink 

1-5A 



^1 I 


POSTAGE & 
PACKING 


AL20^0 I 


AND for those who need more 

P-O-W-E-R 

AL250 —125' 




Specially designed for use in— 

Disco Units, P.A. Systems, high powS^ 
Hi-Fi, Sound reinforcement systems 

SPECIFICATION: 



Operating voltage: 50-80 
Loads: 4-16 ohms 
Frequency response: 25Hz- 
20kHz Measured at 100 waffs 
Sensitivity for 100 watts output 
at 1kHz: 450m V 
Input impedance: 33K ohms 


Total harmonic distortion 
50 watts Into 4 ohms: 0-1% 
50 watts into 8 ohms: 0 06% 
S/N ratio: better than 60dBs 
Damping factor, 8 ohms: 65 
Semiconductor complement: 13 
transistors 5 diodes 
Overall size: Heatsink width 
190mm, length 205mm, height 


ii^PAlZ 
£6.70 


AlSs 4|°'AmpnflM"”ModulM 


Power supply for AL20-30, PA12, 

S450 etc. Input voltage 15-20v A.C. Output 
voltage 22-30v D.C. Output Current 800 mA 
Max. Size 60mm x 43mm x 26mm. £1.30 


ONLY£15.95-i«AT 

' j?;? m’m, m.-sm 


PS12 

Transformer T53t- - - - 

BhPAK 

P.O. BOX 6 WARE HERTS 

M COMPONENT SHOP: 18 BALDOCK STREET, WARE. TEL: 61593 
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Constructor, he say. 


W ELCOME to 1977. Here’s to all Practical Wireless readers 
and constructors; a very happy and successful New Year to 
you all. 

Bui will it be? Can such a toast be justified when history and 
fate have repeatedly combined to ensure just the reverse? Con¬ 
sider the enormous odds against constructors in the coming year. 

First, there is the absolute law to which all must bow; if anything 
can go wrong, it will. Have you never noticed that toast always 
lands butter-side down? Now you don’t think that’s just chance, 
surely? 

When you’ve soldered your last joint, tightened the last nut and 
bolt and switched on—that’s when you start building your project! 

You must also be resigned to the cantankerous nature of 
soldering irons. As in 1976 (and all previous years) they will spit 
hot solder on the carpet when you’re not looking, and if you drop 
one and try to catch it you are absolutely guaranteed to grab the 
hot end. Some claim they’re made that way at the fectory, others 
say they actually turn in mid air. 

If you’re made of sterner stuff (well done) then you are doubt¬ 
less going to press on. 

But then you’ll face the resistor scarcity syndrome; Egad! In 
simple terms, the number of resistors of any particular value you 
have is inversely porportional to how badly you need them. If you 
really, urgently want a particular value then you will, by this law, 
have zero stocks of it 

The only exception to this rule is when you need two resistors 
of the same value. In such cases you will always find one. 

Another twist to the resistor scarcity syndrome is that when 
you want say, a Ikn resistor, you will find virtually dozens of lOQ, 
toon, lOkn, lOOkn and IMn items. While the 910fl which is “near 
enough’’ will always turnout to be either 910 or 9-1kn after you’ve 
spent five long minutes trying to claw it out from the bottom of 
the heap. 

The charge on a battery is dependent upon how much you need 
it. Simple rule here: not needed—fully charged, urgently required 
—flat as a pancake. 

No use avoiding batteries, either. The 13A fuse spell has al¬ 
ready been cast This is a magical power given only to fuses 
enabling them to disappear all on their own, and then to reappear 
later when not needed. And in a different place from where you 
distinctly remember putting them, too. This trick is only performed 
when conditions are just right Like when you blow a fuse. 

Please do remember in the coming year that If you actually 
build something and get it working, the surest guarantee of 
instant failure is to demonstrate it to someone else. So try to 
content yourself with a quiet solitary gloat 
You should also heed observations that all those vital com¬ 
ponents (or whatever) you need now will be in every advertisement 
and shop window in eight months time. And at bargain prices, too. 
But not now. 

So here’s a toast for 1977: to all P. W. constructors—you are the 
salt of the earth. Despite impossible odds you still build things, 
and get them to work. 

How abouta combined assault in 1977—a New Years Resolution 
from both of us? 

We at P.W. will try our very hardest to give you the best maga¬ 
zine we can, packed with interesting news and projects etc. And 
you keep defying the odds, just like you did so magnificently in 
1976. 

Who knows, between us we just might make that damn toast 
land butter-side up. 

Now there’s a thought for 1977. 



Why they go up 


T he following is a letter from 
<Mie of PVY’s main compo¬ 
nent suppliers and explains 
the position that firms, sudi as 
Marshall’s, find themselves, hav¬ 
ing soon to increase their charges 
by a staggering amount It 
fiuther explains the problems of 
supply, and the return of unsatis- 
factwy components. 

“ft might he of interest to your 
readers to note that speaking 
from a professional point of view, 
the amateur in the UK has had 
an advantage over those in all 
other countries in that he has 
been able to obtain his ‘bits and 
pieces’ at about two-thirds of the 
ncHmal cost 

This happy state of affairs has 
now unfortunately come to an 
Mid, and unless you are a good 
shoi^per you will have to pay 20% 
to 50% more for your compo¬ 
nents. This is a regrettable effect 
of the erosion of the £, the com¬ 
mand of isroduct (Le., the availa¬ 
bility from stodr for a premium, 
or delivery of 10/16 weeks), and 
also the shortage of manufactur¬ 
ing facilities. ReadM's will recall 
that in the 1973 era manufac¬ 
turers opened up plants to meet 
the demand (ff shortages, creat¬ 
ing an abundance of stock which 
they were then left with. There¬ 
after, no sane manufacturer is 
prepared to do the same again. 
This of course makes the positi<m 
of r^lacements highly prob¬ 
lematical. 

There are component stoddsts 
who still have old stocks at the 
right price—Whence the remark at 
the start of this lettM- that a 
careful shopper will still get 
value for money, but this will 
cease as soon as present stocks 
MTe exhausted. 

Now a word about ‘faulty* 
components. People should 
realise that when they return 
p[x>ducts with whidi they are 
dissatisfied, manufactmers will 
only entMtain unsoldered items 
for assessment In 99% of cases 
these are replaced without com- 
mmit, although the individual 
may have unwittingly ruined 
the cranponent ThM-efore the 
amateur does get the best from 
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NEWS- NEWS™ 


manufacturers, who are after all 
there to serve the customer’s 
best interests, and it is important 
that the consumer end of the 
market should be serviced.” 


Sound ’77 

W E expect that many of you 
were disappointed to 
learn that the aimual 
HiFi exhibition held at Olympia 
was cancelled. Well, if you’re 
really keen and fancy a trip to 
Manchester, all you HiFi fanatics 
will be well catered for. It 
appears that a firm by the name 
of Hardman Radio has got 
together some 50 leading manu¬ 
facturers and is staging a ‘break¬ 
away show’ called Sound ’77. 

Apart from the usual equip¬ 
ment paraphernalia, we’re 
reliably informed that there will 
be day-long demonstrations, film 
shows, audio shows and lectures 
and live broadcasts by Radio 
Piccadilly. One of the main points 
that the organisers are stressing 
is the ‘air of informality’ which 
they have tried to create, where¬ 
by enthusiasts will be encouraged 
to chat with manufacturers to 
sort out any worries that they 
might have concerning their 
equipment. The venue has also 
been carefully chosen with this 
in mind, which is why a hotel 
was considered more suitable than 
a large hall. 

Sound ’77 will start on the 20th 
January and continue until the 
23rd, and will be held in the 
Excelsior Hotel, Manchester Air¬ 
port. Finally for all those who 
think that they couldn’t afford 
it—entrance is FREE. 


Latest Catalogue 

L ooking much the same as 
last year’s catalogue, the 
^ latest product from Home 
Radio lists many new com¬ 
ponents, together of course with 
a new price list. At £1 • 00 plus 40p 
p&p this catalogue represents 
excellent value for money, con¬ 
sidering the saving of time on 
“shopping around”, keen prices 
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for 5,000 components listed and 
knowing that any components 
bought frmn Home Radio are of 
first class quality and are covered 
by a full manufacturers 
guarantee. To those readers 
purchasing a copy of this cata¬ 
logue now, will be given free, a 
supplementary “Bargain Lines” 
list, which will be updated at 
regular intervals. 

Home Radio (Components) Ltd, 
Dept PW, 234-240 London Road, 
Mitcham CR4 3HD. Tel: 01-648 
8422. 


Home Office repents 

F ollowing a letter sent to 
the Home Office by the 
RSGB, Concerning Double 
Sideband Suppressed Carrier 
transmissions (see Leader article 
—December 1976), the Home 
Office say that they are now in a 
position to permit amateurs to 
use this mode of emission. 

This new ruling is effective as 
from the 1st January, 1977, and 
will be included in the new 
Amateur Licence. 


So sorry ... 

W E published on the News 
page in the December 
issue, the new address of 
Aiwa Sales and Service (UK) 
Ltd. Unfortunately this has now 
changed, and the new address is 
shown bdow:— 

30-32 Concord Road, Westwood 
Park Trading Estate, Western 
Avenue, Acton, London, W3. 


Cheaper chips 

A NYONE in the market for 
a few of those “not quite 
^ It- so revolutionary now” 
ZN414’s? Yes, do we hear some¬ 
one say? Well Ferranti have 
recently cmnounced a price reduc¬ 
tion on this radio chip whidi is 
ideally suited for such things as 
“behind the ear radios”; “local 
traffic radios”, “novelty radios”, 
and IF strips. 

The new price structure favours 


MEWS. 


. '-'H 


volume buyers, with prices rang¬ 
ing from 70p each for 1,000 off to 
around 15p each for quantities 
approaching one milUon. At prices 
like these it would be almost 
worthwhile buying a couple of 
million and using them as hard 
core for your garage drive! 


2nd timo lucky? 

A lthough the first club 
that Mr Bales, a TV 
L Engineer, formed, sadly 
had to dose through lack of sup¬ 
port, he has decided to give it one 
more go, and will be opening up 
a brand new Radio and Elec¬ 
tronics dub. This new venture 
will start at 7.30ptn on Wednesday 
the 5th January at the Sodal 
Institute Hall, Hill Street, 
Wisbech, Cambridgeshire. So go 
on all you enthusiasts, nip along 
there on any Wednesday evening, 
and make this dub a success. 


A testing time 

T he RSGB will be running an 
Examination Centre for the 
Radio Amateur Examina¬ 
tion on 19th May 1977, 6.30 to 
9.30 p.m. at University College, 
London. Entries to Headquarters 
not later than 25th of February 
1977. 


Moved ... 

F ormally of Bishop Taun¬ 
ton, Devon, Xeroza Radio 
has now been transferred to 
306 St. Pauls Road, Highbury 
Corner, London Nl, and it is 
hoped that these new premises 
will be open for business during 
the first week of January. Full 
control of this new London 
venture will be held by Mr. Tom 
Powell who has had extensive 
experience in the component field 
over the last 20 years. 

The firm carries a complete 
range of components for the DIY 
radio/electronic constructor, al¬ 
though spedal emphasis will be 
given to providing a wide choice 
in the capadtor field. 
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The leads from the front panel are arranged in 
the same pattern as the DIL connections, which 
helps in setting up. They are numbered in two 
colours, to cover use of 14- or 16-pin ICs. As an 
additional aid, the leads 15 and 16 are in red and 
the leads for 1-7 are yellow. Leads for 8-14 (10-16) 
and green. 

It is necessary to measure the current drawn, 
and provision is made to clip leads from a multi¬ 
meter, set to 100mA, to sockets L and K. 


Operation 

The Table of Connections, Fig. 2, covers a sample 
range of ICs and for convenience Special Notes are 
appended. After a few trial runs, operation of the 
unit will become easier, and it can be left to the 
user to explore the infinite possibilities using ICs 
not on this necessarily short list. 

Taking the 7400 as an example, the connections 
to the sockets are made, then checked, after which 
the IC is fitted. SI should now be pressed and LEDs 
1, 2, 3 and 4 should come ON and OFF in phase with 
the Monitor LED 6. If a lamp does not light the 
particular gate is faulty, and may be presumed open 
circuit. The current drawn for a good 7400 should 
be 8-lOmA, although if a lamp fails to light and 
the current taken is 40-60niA or more, that gate is 
short circuit and the IC should be discarded. If one 
of the lamps is less bright than the others, that gate 
has a lower output, but may still be used, perhaps 
in a selected position. 


1 IFE is made much easier by using digital ICs 
to build up electronic circuitry, but it can be 
awkward if their condition is below specifica¬ 
tion. This simple, effective and very versatile instru¬ 
ment ensures that “good” ICs are in fact serviceable 
(the odd one can prove to be partly faulty) and can 
also sort out bargains from “Untested Packs”. Even 
“Unmarked Packs” can be a source of useful cheap 
components, and a technique to deal with these 
is described at the end of the article. 

The instrument was developed after a study of 
manufacturers’ parameters, the requirements then 
being worked up in a practical form covering all 
anticipated objectives, retaining the original idea of 
simplicity. 


Circuit details 

Supply voltage, logic “0” and logic “1” levels are 
basic. Switchable levels are needed, and are taken 
from a Square-wave Multivibrator Clock circuit. 
Fig. 1, which is a preferred means of testing Decade 
counters. Indication of outputs is done by using LEDs 
and all functions readily routed to any of the 14 or 
16 pins of the IC. This routing is simply achieved 
with flying leads from a 16-pin DIL socket, termi¬ 
nated by pins which plug into sockets providing the 
required retoence levels. 

For simplicity, the logic “0” is commoned to the 
Ground (negative supply). Logic “1” comes from 
one gate, both inputs grounded, of an SN7400. Two 
gates cross-coupled form a Clock multivibrator, frer 
quency 90Hz, with a good squarewave, timing being 
monitored by a LED driven by the alternate half¬ 
cycle to that used for the Clock output. The fourth 
gate is used to produce trigger pulses needed when 
testing monostables. Both inputs are normally un¬ 
connected making the output logic “0”, and a quick 
press and release of switch S2 momentarily con¬ 
nects the inputs to grotmd, providing a short logic 
“1” iwilse. This is now fed to a sharply differentiat¬ 
ing circuit producing very short -l-ve and — ve pulses 
at sockets marked “J”. 

LEDs 1, 2, 3 and 4 are driven by logic “1” out¬ 
puts. LED 5 is for a logic “0” output, and its uses 
are described later. The limiting resistors R1-R4 are 
470fl, which provide sufficient light with economy, 
although LEDs can vary and another value could 
be substituted. 

The supply switch SI is also spring-loaded, with 
the practical advantage that when inserting and 
extracting ICs iboth hemds are needed, and the set 
is therefore “dead” during these operations. 
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Special Notes 

7400—LEDs 1, 2, 3, 4 in phase with Monitor LED 6. 
7403—Set up as 7400, but open drcuit collectors. 
Gates functien when taken to socket E (logic 


u 

7404—^Test 4 gates, then remove (3 and 4) and set 
up (5 and 6). 

7401— ^NAND open circuit collectors—use socket E 
(LED 5). 

7402— NOR gates—LEDs out of phase with Monitor 

LED 6. _ 

7470—^As set up, LED 1, (Q) ON, LED 2 (Q) OFF. 
Then change J and k connecti^ as second 
row, when Q will be OFF and Q will be ON. 

7474—As set up, LEDs 2, 4 (tj) ON. Pull out pins 
2, 12—LEDs 1, 3 (Q) ON. 

7490—(a) LED 1 (D output) ON once after 10 cycles 
of Monitor. This is decade configuration. 

(b) After Monitor cycles 5 times, LED 1 is 
ON for 5 cycles. This is BI-QUINARY con¬ 
figuration. (The outputs of extraneous gates 
may be observed, and the different configura¬ 
tions fully analysed.) 

74107 Dual J-K Master/Slave Flip-Flop. As set up 
LEDs 2, 4 are ON, then change over—LEDs 
1, 3 now ON. Change J/K connections as in 
second row, when LEDs 2, 4 are ON, and 
stay on. _ 

74121 Monostable. With SI pressed, LED 2 (Q) is 
ON. Press and release S2, LED 2 goes OUT 
and LED 1 comes ON for about 2 seconds, 
then goes OFF, when LED 2 will again be ON. 
This tests the internal resistor (2k), but if a 


components list 


Resistors 
R1 470n 
R2 4700 
R3 470n 
R4 4700 
R5 4-7kO 


R6 4-7kO 
R7 4700 
R8 4700 
R9 IkO 

All 10% IW except R9 
1/10W 


Capacitors 

Cl 100(uF6-4V C3 100pF ceramic 

C2 100yMF6 4V C4 1000/iF 4V 

Semiconductors 
IC1 SN7400 
LED's 1 to 6 0'2inRed. 

Miscelianeous 

SI, S2, miniature SP biased push-to-make. 26,1mm 
sockets (Doram no. 444 056). 16,1mm plugs (Doram 
no. 444 034). 16pin DIL socket. Plywood for console. 
Veroboard, 015in plain 89 x 57mm, O Un ciad6x8 
hoies, 0-lin clad 7x7 holes. Wire, 18 and 22SWG 
tinned copper. 


longer output pulse is required, interpose a 
further resistor between pin 9 and socket (P). 

74L42BCD to Decimal Decoder. The Decimal out¬ 
puts are logic “0” but it was found preferable 
to test in reverse, when the output LEDs do 
NOT come on. Each input in turn is set up, 
pins 1, 2, 3, 4 put in sockets (N), (K) (J), (J), 
SI pressed and LED operation noted. (Here 
for example LED 1 is OFF, but LEDs 2, 3, 4 
are ON.) Next use pins 5, 6, 7 and lastly 9, 10, 


®{3 


0-W\^- 

R2 470 

—M- 

^LED2 


LED3 

R4 470 

r - 
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Fig. 1: Full circuit diagram of the tester,showing the various facilities available from the one Internal IC.LED's 1 to 4 Indicate logic T 
logic ‘O’, while LED 6 is the Monitor Indicator. 
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Table_^f^ConiiectloiiMFIgj_^ 


Type to be 
Tested 

1 

2 

3 

4 

S 

6 

7 

Pin^nu 

'"9*” 10 

11 

12 

13 

14 

IS 

16 

7400 

G 

1 

A 

G 

1 

B 

H 

C 

G 

1 

D 

G 

1 

K 



7403 

G 

1 

E 

G 

1 

E 

H 

E 

G 

1 

E 

G 

1 

K 



7401 

E 

G 

1 

E 

G 

1 

H 

G 

1 

E 

G 

1 

E 

K 



7402 

A 

G 

H 

B 

G 

H 

H 

G 

H 

C 

G 

H 

0 

K 



7404 

G 

A 

G 

B 

G 

C 

H 

D 

G 

D 

G 

C 

G 

K 



7410 

G 

G 

1 

1 

G 

A 

H 

B 

1* 

1 

G 

C 

1 

K 



7413 

1 

1 


G 

G 

A 

H 

B 

1 

1 


G 

G 

K 



7420 

1 

1 


G 

G 

A 

H 

B 

1 

1 


G 

G 

K 



7430 

G 

G 

G 

G 

1 

1 

H 

A 



1 

1 


K 



7442 


SEE SPECIAL 

NOTES 


H 


K 

7470 (a) 


1 

1 

1 

H 

B 

H 

A 

H 

H 

H 

G 

1 

K 



(b) 


1 

H 

H 

H 

B 

H 

A 

H 

1 

1 

G 

1 

K 



7474 (a) 

1 

1 

G 

1 

A 

B 

H 

D 

C 

1 

G 

1 

1 

K 



(b) 

' 

H 

G 

1 

A 

B 

H 

D 

C 

1 

G 

H 

1 

K 



7490 (a) 

D 

H 

H 


K 

H 

H 

C 

B 

H 

A 

D 


G 



(b) 

G 

H 

H 


K 

H 

H 

C 

B 

H 

D 

A 


D 



74107 (a) 

1 

B 

A 

H 

C 

D 

H 

1 

G 

1 

H 

G 

1 

K 



(b) 

H 

B 

A 

1 

C 

D 

■ H 

H 

G 

1 

H 

G 

1 

K 



74121 

B 


J 

J 

L 

A 

H 


P 

M 

N 



K 



* Touch pin to socket 1 while testing. 











Where socket E is used more than once in a test, take outputs in turn to this socket (logic ‘O' LED) 


11. The Truth Table gives the successive in¬ 
put connections and the Decimal Output LED 
5 which should be OFF in each case. Faults 
show up as additional LEDs OFF. It is pos¬ 
sible for the correct output to show as well 
as faulty ones in which case the Decoder will 
give spurious outputs, and should be re¬ 
jected. 


Construction 

The console is made up using 6mm and 2-5mm 
ply, see Fig. 3. Evostik Woodworking Adhesive is 


Decimal Output 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Decimal output 
at pins 

1 

2 

3 

4 

5 

6 

7 

9 

10 

11 

Pin 12 (input D) 

H 

H 

H 

H 

H 

H 

H 

H 

1 

1 

Pin 13 (Input C) 

H 

H 

H 

H 

1 

1 

1 

1 

H 

H 

Pin 14 (input B) 

H 

H 

1 

1 

H 

H 

1 

1 

H 

H 

Pin 15 (input A) 

H 

1 

H 

1 

H 

1 

H 

1 

H 

1 

LED which Is not illuminated corresponds to the 1 C pin 

numbers 












Truth table for the BCD to Decimal Decoder 74L42 Integrated circuit. 
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recommended, joints being held until set by a few 
small pins while the back cover is retained by 
small woodscrews. A clearance hole is cut in the 
top to accept the DIL holder and is soldered into 
a piece of 01 matrix Veroboard 6 x 10 holes. 

16 pieces of thin insulated stranded wire, each 
145mm long, coloured as described, are soldered in 
at right angles. The spreader bar (Fig. 4) made 
from softwood has shallow saw-cuts on each side as 
shown. TTiese are given a generous coat of Dunlop 
Thixofix, and with the bar close to the Veroboard, 
see Fig. 3, the leads are pressed into the saw-cuts 
and a further coat of adhesive given. When set, the 
leads are captive, and the assembly is offered up 
and Araldited in place. 

Seven pieces of stiff board are now cut and 
cemented to the back of the panel and the base 
between each pair of leads to keep them from getting 
tangled when they are pulled out and pushed back. 
Holes for the leads are drilled in the panel as 
shown in Fig. 5. The size of hole is chosen so that 
the leads are lightly nipped, in order that they 
remain neatly in place when stowed away. 

In the prototype, pins and sockets taken from 
surplus 25-way connectors were used but these meiy 
not be readily available, so 1mm sockets by Doram 
Electronics are a good alternative. The mating plugs 
are rather bulky for this design, and suitable pins 
can be easily made from 18SWG copper wire with 
the nominal diameter of l-2mm reduced by judi¬ 
cious stretching with the aid of a vice and pliers. 
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Top: 2>5mnn ply 89 x 29inm 



Fig. 3: End and plan view of the console. The wood used In the proto¬ 
type was ply, although hardboard could be used. 


Pieces 15mm long soldered to the leads by 5mm 
butt joints covered by short sleeves make a neat 
and satisfactory job. Numbering of the leads is 
done on the panel in two colours as in Fig. 5. 



The control board, Fig. 6, is made from 0 15in 
matrix plain Veroboard, 89 x 57mm. Very few 
extra holes .had to be made, two 14m holes for the 
switches and six with a No. 55 drill for the LEDs. 
Before fitting the LEDs test them for uniform 
brightness. Sockets are spaced every other hole, 
except for sockets J, P, N and ,M which are in a 
compact group away from the others. 

The SN7400 is soldered into a piece of Vero 0-lin 
matrix 7x7 holes. A wire from SI passes through 


Shallow saw cuts 
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Fig. 5; Dimensioned drawing of the front panel, giving the position 
of the holes required to enable the leads to pass from the 1C under test 
to the sockets. 

the “14” hole to socket L, and then stiff wires 
taken to logic “0” (H) and “1” (I) sockets. Other 
components are wired in following a “right angle” 
pattern, so that sleeving is not necessary. Flexible 
leads for the power supply are led out of the bot¬ 
tom corner at the back, to an external bench mains 
unit, 5-IV stabilised or a 4 5V battery pack. 



Photograph of the underside of the Prototype control board, showing 
how the components are soldered directly to the sockets, LEDs and 


Testing 

When construction is complete, the reference 
levels may be checked. With SI pressed, the Monitor 
LED should come ON and OFF with a 1:1 mark/ 
space ratio. The logic “1” level is checked by patch¬ 
ing the H sockets to sockets A, B, C, D when lamps 
1, 2, 3, 4 should light. Voltage level should be 3-4V. 
The current drawn is minimal. 
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Fig. 6: Full slZ 0 drawing of both sides 
of the control board. The sockets used 
are obtainable from Doram ElectronicSi 
and differ from those used in the pro¬ 
totype. See below for details of the 1C 
connections. 


Unmarked EC’s 

The procedure for unmarked ICs requires some 
patience, but no harm can be done unless the supply 
is connected the wrong way round. Analysis of 
TTLs reveals a pattern for these; 

14 Pin 16 Pin 

Vcc — 14 4 5 5 5 16 

Ground — 7 11 10 12 13 8 

As a starter example, plug in a 14-pin IC, connect 
pin 14 to socket K, pin 7 to socket H and connect 
a milliameter to sockets L and K. Make no other 
connections. Press SI, and if a “normal” current is 
drawn, the supply connections are correct. If no 
current is drawn, try the next pair, and so on. 
When supply-ground connections are correct, try: 

(1) Pin 3 in socket E (LED 5 responds to a logic 
“0” output.) The lamp will light for a NAND/ 
NOR gate. If not try ... 

(2) Pin 3 in socket D in case it is an OR/AND gate 
giving a logic “1” out with floating inputs. Again 
if not... 

(3) Repeat (1) and (2) using pin 6. The first gate 
could be faulty, or the IC is a 74(H, 7410 or 7413. 

(4) Pin 8 in socket E, with the first checks unavail¬ 
ing, would indicate a 7430 (8 input NAND). 

(5) Finally try pin 1 in socket E—it could be a 7401 
NAND gate with open circuit collector, which 


works with LED 5. Pin 1 in socket D would 
indicate a 7402 NOR. 

These five tests should reveal the gated ICs in the 
batch, and by making the appropriate input connec¬ 
tions the type can be identified. The table of con- 




Detalled drawing of the 7400, Its mounting, and connections to the 
board. 

nections wiU help, but a fuU list covering all types 
is a necessity if all types are likely to be used. 

Experience is an advantage in identifying the 
more complicated ICs, but with some practice, fol¬ 
lowing the examples given, it should be possible to 
do many of them. CBBI 
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All boards, except SRBP, are glassfibre, drilled and roller-tinned 

|l To:- READERS PCD SERVICES LID, PD DOXII, WORXSDP, NCnS 

Please supply PCB/s as indicated by tick/s in box/es 


)p I 

Is I 


Issue 

Project 

Ref 

Price P/P 

Sep 75 

Electronic Clock (set of three) 

DN0795/6/7 

2-40-1-15 

□ 

Dec 75 

Random Number Selector 

DN0793A 

0-98-I-12 

n 

Dec 75 

Sound-To-Light Display 

DN0798 

1-15-i-12 

n 

Dec 75 

12V PA System 

DN2/JM 

0-98-1-12 

□ 

Dec 75 

Disco System, Amplifier 





(2 required) 

each AM0421 

4-40-1-22 

n 

Dec 75 

Disco System, Light Modulator 

AM0423 

3-50-1-22 

n 

Jan 76 

Music Box 

SRBP DN1/JM 

2-25-1-18 

n 


glassfibre DN1/JM 

3-00-1-18 

n 

Mar 76 

CMOS Crystal Calibrator 

AM0438 

1-19-f12 

1 r 

Apr 76 

DF Receiver (set of two) 

DN4/JM DN5/JM 

1-92-f15 

n 

Apr 76 

Wobbulator 

AM0443 

1-08-1-12 

n 

Apr 76 

Auto. Slide Synchroniser 

AM0441 

2-33-1-15 

n 

June 76 Dig. Freq. Meter (set of 4) 

4X A004 

3-17-i-15 

11 

July 76 

Transistor Tester 

A002 

3-08-1-18 

fi 

July 76 

Disco Preamplifier 

A003 

0-65-1-12 

1,1 

Aug 76 

Cassette Player Power Supply 

A001 

0-65-1-12 

11 

Sep 76 

Jingle Machine 

A005 

2-30-1-12 

n 

Sep 76 

Capacitance Meter 

A009 

2-59-H4 

□ 

Sep 76 

Octavia AF Source 

A010 

1-30-1-12 

11 

Oct 76 

Jingle Machine, Mains Unit 

A006 

2-08-1-12 

i.i 

Oct 76 

Digital Car Clock (set) 

A001/2/3 

2-58-1-12 

1 .J 

Oct 76 

Interwipe 

DN8JM 

0-80-1-12 

Ll 

Oct 76 

Video-Writer (set) 

D002/3/4/6 A007 

21 -44-1-50 

1 1 

Oct 76 

Hazard Flasher 

D005 

0-76-f12 

II 

Nov 76 

Low Level Battery Indicator 

A016 

0-40-1-12 

I"! 

Nov 76 

Eiectronic Thermostat 

A017 

1-30-1-12 

n 

Nov 76 

Cirtest Probe 

A018 

0-48-H2 

n 

Nov 76 

Burglar Alarm 

A019 

0-50-t 12 

□ 

Nov 76 

DFM Pre-scaler PCB A015 will be added to set of four 



DFM boards at no extra cost. 




Dec 76 

Chromachase 

A021 

5-70-1-22 

n 

Jan 77 

Oscilloscope Calibrator 

A023 

1-25-1-12 

□ ' 

Jan 77 

Iceiert 

A020 

1-45-H2 

11 

Jan 77 

Polyphon, motor and main boards 

A025/4 

7-90-1-20 

11 


Polyphon, tune disc, blank, SRBP 

A008* 

0-90-M5 

11 

Feb 77 

Transistor Checker 

A026 

1-18-H2 

u 


Post and packing is for one board or set of boards. Prices include VAT 

Remittances with overseas orders must be sufficient to cover despatch 
by sea or air maii as required. 

I I enclose Postal Order/Cheque ACCESS welcome. 

No. Send card number only. 

I for £. made payable to READERS PCB SERVICES LTD. 


© IPCM 


I . Post Code.. 

I Any correspondence concerning this service must be addressed to READERS 
PCB SERVICES and not to the Editorial offices. 
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Since a miaroammeter is needed to detect tbe 
balance point such a meter must be protected against 
a large unbalance current with a series resistance 
and a diode shunt, Fig. 2. To achieve a balance one 
must be able to detect a movement of the meter 
pointer for a very small current. Meters with fine 
pointers and fine graduations may be better than 
more “sensitive” meters with thicker pointers and 
graduations. The length of the pointer also plays a 
part fm- the end of a longer pointer may move more, 
for the same current, than the shorter pointer of a 
more “sensitive” meter. The writer settled for a 
50/iA meter whose overall dimensions were 60 x 
45mm. 



voltmeter 


1 



Fig. 1: above, method of providing a known variable voltage when 
using the slide-back method of voltage measurement. 


S OME people, once they become the proud 
possessors of a digital frequen^ meter, wonder 
how on earth they managed without one for so 
long! The writer feels like that about his slide-back 
FET voltmeter and wonders why he did not make 
one years ago! 

The meter measures the peak voltage of audio 
and radio signals over the range 50mV to 2-5V and 
consists of a control box to which may be connected 
one or more probes. The box houses two potentio¬ 
meters, 8 X HP7 batteries and a microammeter, while 
the probe houses an FET, a resistor and two 
capacitors. 


Operation 

The slide-back principle is simply that of providing 
a variable voltage so connected as to oppose the 
input voltage to be measured. When no current is 
drawn from the input then the two voltages are 
equal and opposite. At balance sudi a voltmeter 
therefore presents an infinite input impedance. The 
scale is linear and this may be provided, as shown 
in Fig. 1, by a voltmeter across the variable internal 
supply or by calibrating the potentiometer dial. 


Fig. !: below, use of a diode to prevent damage to meter by large 
out-of-balance currents. 



To measure alternating voltage one or more diodes 
must be induded in the circuit. The single diode 
method. Fig. 3a, suffers from the need to provide a 
complete DC path before any out of balance current 
can flow. The methods shown in Fig. 3b and 3c do 
not need this. In each case a capacitor is induded 
to prevent any DC in the input being measured. The 
trouble with any diode method is that diodes do not 
start to conduct until the input reaches about 0-5V 
Practical Wireless, February 1977 
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Fig. 3: Methods of rectifying the alternating voltage Input, (d) Is the 
circuit used to provide curve A In Fig. 4. 


and the scale is not really linear until some lOV are 
reached. Fig. 4 curve A shows the response curve for 
a simple diode meter using the circuit shown in Fig. 
3d while curve B shows the response of the slide-back 
FET voltmeter. 

The gate-to-source junction of an FET has the 
characteristics of a silicon diode, but it is used in the 
reverse bias condition so that its operating current 
is only a few nanoamps and the input resistance 
many megohms. The drain-to-source junction acts as 
a resistor whose value depends on the gate-to-source 
voltage. 
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Fig. 4: Curve A Is obtained using the circuit of Fig. 3(d) above. Curve B 
Is the response curve of the FET voltmeter described In the article. 
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itF components list 


Resistor R1, 1Mni/20W. Rx, see text, about 3-9ka. 
Capacitor Cl, see text. C2, 1nF, ceramic. Diodes Dt 
and D2, 1N914 or similar. Transistor Tri, 2N3819 or 
2N3819E. Meter Ml, 50/;A FSD, 60 x 45mm (Watford 
Electronics). Batteries, 8 x HP7, with two holders. 
Aluminium box 5i x 2J x liin. or similar. Potentio¬ 
meters VR1, VR2, Ski) lin. with knobs. 3-pin plug and 
socket. Probe cable and material, see text. Switch SI, 
double pole on-off. 


Circuit 

Fig. 5 shows the circuit of the probe and Fig. 6 
that of the control box. It will be seen that the drain 
current is! measured by the meter which is protected, 
as already described, but with two diode shunts 
Dl/2, placed back to back. Negative bias is applied 
to the gate via Rl. The bias needed to reduce the 
drain current to zero varies between samples and it 
was found, in the case of the 2N3819E used, that 
about — 3-65V were required. The resistance Rx, 
in series with the zero set potentiometer VRl, is 
chosen so that the cutoff point is within the range 
of that control when the negative bias potentiometer 
VR2 is set at zero. In the case of the prototype the 
value required turned out to be 3-91(11. Thus the 
operation of the negative bias control could add 
another 2 -25V. 



Two 6V batteries are needed, one to provide -f-6V 
for the drain circuit and the other to imovide up to 
— 6V bias but since the current drawn is less than 
1mA small batteries can be used. Since the writer 
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finds a substantial 12V supply useful for other 
purposes eight HP7’s were used, in two boxes each 
holding four batteries and fitted with press studs. 


Construction 

The parts of the probe are assembled on a strip 
of Veroboaird,3 holes wide and 24 holes long, Fig. 
7a. The FET and resistor R1 are soldered to terminal 
pins while the stiff earth wire is soldered to two 




such pins. The capacitor Cl is soldered in and three 
other terminal pins serve as connections to the 
three-core cable which is anchored to the taard by 
wire loops. The almninium box is used upsidedown, 
with the lid underneath. Fig. 7b shows the wiring. 
The use of a three-pin socket allows more than one 
type of probe to be used with the control box. The 
coupling capacitor Cl is chosen to suit the frequency 
range i.e. its reactance needs to be small compared 
with the voltmeter input impedance. For the audio 
range Cl should not be less than 0-5i«F and for radio 
frequencies not less than lOOpF. This capacitor needs 
to have a very low leakage if the zero point is not 
to be altered when the load is connected to the input. 



Operation 

The operation of the voltmeter is as follows: —- 

1. Set the bias potentiometer to zero, i.e. towards 
the end connected to the set zero potentiometer. 

2. With no input voltage, set the set zero potentio- 
a zero meter reading. This is best 

by reducing the meter reading very 
i then giving a slight movement in 
nent of the pointer should then be 
e should be taken to see that the 
jointer is not pressing on any mechanical stop. 

3. The input is then connected and this time the 
legative bicis potentiometer used to reduce the meter 
-ending to zero. The final position of this potentio- 


If the meter is to be used only as a detector then 
the bias need only be set to give a convenient 
reading. 
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Unique fulHunction 
S^igit wrist calculator., 
available only as a kit. 



Sinclair Instrument Ltd, 
6 Kings Parade, Cambridge, 
Cambs.,CB21SN. 
Tel: Cambridge (0223) 311488. 


Assembling the Sinclair Instrument 
wrist celculator 

The wrist calculator kit comes to you 
complete and ready for assembly. All 
you need is a reasonable degree of 
skill with a fine-point soldering irt 
It takes about three hours to 


Every^ing is packaged in a neat plastic 
box, and is accompanied by fuli instructions 
The only thing you need is a fine-point soldering iron. 

All components are fully guaranteed, and any which are 
damaged dunng assembly will be replaced free. 

The wrist-calculator kit is available only direct from 
Sinclair Instrument. Take advantage of this 10-day money 
back undertaking. 

Sand the coupon today. 


n. : Sinclair Instrument Ltd, 

6 Kings Parade, Cambridge, Cambs., CB21SN 


A wrist calculator is the ultimate in common-sense portable 
calculating power. Even a pocket calculator goes where your 
pocket goes - take your jacket off, and you're lost! 

But a wrist-calculator is only worth having if it offers i 
genuinely comprehensive rangeof functions,' 

8-digit display. 

This one does. What's more, because it/sa kit, supplied direct 
from the manufacturer, it costs only a very reasonable £9.95 
(plus 8% VAT, P&P). And for that, you get nottrnly a high- 
calibre calculator, but the fascination of building it yourself. 
How to make 10 keys do the work of 27 
The Sinclair Instrument wrist calculator offers the full range of 
arithmetic functions. It uses normal algebraic logic ('enter it as 
you write if). But in addition, it offers a % key; plus the 
convenience functions -/xT 1 /x, xS; plus a full 5-function memory. 


1. The switch in its normal, central 
position. With the switch centred, 
numbers - which make up the vast 
majority of key-strokes - are 
tapped in the normal way 

2. Hold the switch to the 
left to use the functions to 
the left above the keys... 

3. and hold it to the right to 
use the functions to the 
right above the keys. 

The display uses 8 full-size 
red LEO digits, and the 
calculator runs on readily- 
available hearing-aid 
batteries to give weeks 
of normal use. 
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T his device indicates the polarity, npn or pnp 
of tremsistors emd of diodes, and can give an 
indication of “open” or “short” defects. Fig. 1 
shows a standard Astable oscillator running at 
several kHz, Trl and Tr2, with buffer transistors Tr3 
and Tr4, and drivers TrS and Tr6 for Hie two LED 
displays. The buffer transistors isolate the oscillator 
and provide an AC signal to the component under 
test. The buffers are essential, as a short across the 
oscillator would stop it fimctioning. The lOkfl load 
resistors limit currents, during normeil short con¬ 
ditions, to a safe value. 

The collector of Tr3 provides drive to the emitter 
of the transistor under test. The collector of Tr4 
drives the collector and the base, via a current limit¬ 
ing resistor R7, of the transistor under test, en¬ 
suring that they are of the same polarity and op¬ 
posite to that of the emitter. 


PD.MADDISON 


Operation 

Assume an npn transistor is connected to EEC so 
when E is high and C is low the transistor is re¬ 
verse biased and cut off. The high state is amplified 
by Tr6 and the LED, D4, lights up. When, on the op¬ 
posite half cycle, E is low and C goes high the tran¬ 
sistor is forward biased and switches on. This forces 
C to go low also emd hence neither LED is lit. 

The high speed of the oscillator makes it appear as 
if a single LED is on, thus giving indication of npn. 
The converse happens for a pnp transistor and the 
other LED stays on. A diode can also be tested by 
connecting between E and B or C. The npn LED 
then indicates that the cathode is at E. 

It can be seen that in the open circuit, no com¬ 
ponent connected, both LEDs are alternatively 
switched and appear on. For a short circuit condition 


Summary of operation 


Both LEDs ON: normal state, open circuit condition 
One LED ON: Indicates the required polarity 
Both LEDs OFF: Short circuit condition 
One or both LEDs partly on: partial short circuit, 
high leakage component, LED drivers not fully off 
(see text). Note; some transistors readily display 
this fault, especially germanium and 'self-oscillating' 
HF types. They may not necessarily be faulty so it is 
wise to check further, in the normal way, with a meter. 


the high state is pulled to low and hence both LEDs 
go out. See summary table. 

The diodes, D1 and D2, provide an extra O-fiV vol¬ 
tage drop to ensure that a low condition (approx IV) 



Fig. 1: Circuit of the Transistor 
Checker. The LED 04 corresponds to 
an ‘NPN' indication and D3 to 'PNP'. 
A 9V PP3 battery can be located inside 
the box or two terminals fitted to the 
box for an external supply. 
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of the componer 
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M components list 


Resistors 
R1 4-7kn 
R2 47kS) 
R3 47kii 
R4 4-7ka 


Capacitors 
Cl 470nF ( 

Semiconductors 
Tri to Tr6 inc BC108 D1 and D2 1N4148 or similar 
D3 and D4 LED general purpose 

Miscellaneous 

Aluminium box 51 x 2J x Hin. or similar 
Sockets 5 off. PCB from PW Readers PCB Service, 
see ad. 


470nF 


turns the LEDs fully off, in conjunction with R8 
and R9. If necessary, further resistance may be 
added in series with the diodes. In the prototype it 
was found that with a “good” transistor one LED 
remained partly lit due to this fault, normally in¬ 
dicative of a leaky transistor, especially germanium. 

continued on page 848 
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INVERTORS 



HOURS . MINS. . SECONDS . 


TRANSFORMERS AND COILS 


P.E. ORION STEREO 
AMPLIFIER & TUNER 


ASTRO IGNITION 



20 + 20 Watts r.m.s. into 8 ohm load. Distortion 
less than 0 01% 100Hz-10kHz. Frequency 
response ± IdB 20 Hz to 20kHz. Hum level 
virtually nil with volume full on. 

This is a power amplifier of superb quality 
incorporating the very latest design features. 
Professional hi-fi enthusiasts have classed it 
as fantastic and real value for money. The 
CCT incorporates a low flux transformer and 
Inputs for disc, tape, tuner, etc. 

Complete kit of parts including slim line 
bookend case, silk screened front panel and 
knobs £48 60 inc. VAT and p. & p. 

The bookend case, I.C’s and semiconductors, 
P.C. board. Transformer, etc. may be 
purchased separately If desired. Send S.A.E. 
for further information. 

P.E. ORION TUNER UNIT 
PARTS MAY BE PURCHASED AS FULL KIT OR 
SEPARATE ITEMS. SEND S.A.E. FOR DETAILS. 

N.B.-DELIVEIUES ON ALL ITIMS MAY TAKE UP TO 
a DAYS. DEPENOIttO ON AVAILABILITY AND DEMAND. 
CASH IN REOISTENED ENVELOPE OR POSTAL ORDERS 


ASTRO IGNITION SYSTEM 

Complete kit of parts for this proven 
and tested system £10 45 inc.VAT 
Ready built with only two connec¬ 
tions to alter £13 75 inc. VAT. 
Thousands have used this system 
both home and abroad. Consider 
these advantages—more power, 
faster acceieration, fuel economy, 
excellent cold starting, smoother 
running, no contact breaker burn¬ 
ing. Also because of the high 
energy spark the fuel mixture can 
be made weaker giving further 
economy and fewer plug problems. 
Fitting time when built 5 minutes 
approx. Please state whether 
positive or negative earth. 

TRADE and EXPORT ENQUIRIES 
WELCOMED ON ALL PRODUCTS 
ASTRO ELECTRONICS 
Springbank Road, West Park 
CHESTERFIELD. 31475 





ELECTROV^ LTD 


THE 


DOOR TO QUALITY 
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niNlifile Contiiiiiity 


IAN HICKMAN 


M any electronic systems, in communications, 
in industrial control systems, computers, 
aircraft etc., make use of wiring looms and 
cable forms. Checking these out can be a time con¬ 
suming chore and various aids have been devised. 
Where a sufficient number of similar wiring har¬ 
nesses are involved, the checking time can be cut to 
seconds by employing Automatic Test Equipment. 
Such equipment typically tests all possible combina¬ 
tions of terminals, thus picking up shorts between 
wires as well as open circuits, and displaying or 
printing out the locations of any faults. 

The tedium of programming the ATE is avoided by 
offering up a known good cable assembly and the 
ATE checks it out in a “LEARN” mode, storing the 
locations of all connections found. The ATE can 
then check out other assemblies in the “TEST” mode 
by comparing the results with the stored information. 
Needless to say, a continuity tester is needed to 
check out the original “known good cable assembly”! 

A continuity tester is also used where only one 
or two cable forms are to be tested or where ATE 
is not available. In one form or another, continuity 
testers have been around since long l^ore ATE 
came on the scene and the circuit of a typical tester 
is shown in Rg. 1. It is designed to give out an audible 
tone when the test prods are connected together via 
a good circuit. Thus the operator does not need to 
look at the tester but can concentrate on his check¬ 
list and the cable-form or multi-way connector lead 
etc. under test. 


^ 15k I 

II 

:,5k : 


— 

II 

40nF 

II 

II 

40nF 

BCIOO^^ 


As can be seen, the circuit is simply a multi¬ 
vibrator with a telephone earpiece as the collector 
load of one of the transistors and with the OV lead 
open circuit between the two transistors. When the 
test probes are connected together, the multivibrator 
causes a tone to be emitted by the earpiece, loud 
enough for use in all but the noisiest surroundings, 
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even when the circuit is powered by a single l-SV 
cell. Its main disadvantage is that it does not have 
good discrimination against marginal circuits and 
will pass them as good even up to several ohms. 
Even 20n between the test prods will cause a tone 
to be emitted, though only an inattentive (or tone 
deaf!) operator would fail to notice that it Was 
higher and weaker than usual. 


An improved tester 

Various continuity testers have been developed 
which will only pass a circuit as good when its re¬ 
sistance is less than in. Whilst this is a big improve¬ 
ment on the performance offered by a tester of the 
type shown in Fig. 1, the resistance of a “good” 
connection in most cable-forms, multi-way leads and 
p.c. board tracks etc. would typically be less than a 
tenth of this value, unless there is a dry joint or 
other fault. Fig. 2 shows the circuit of a continuity 
tester developed by the author which uses very few 
components and which indicates when a connection 
has a resistance exceeding 125 milliohms (125mn). 


Circuit description 

Resistor R1 supplies a test current of 10mA to the 
circuit under test and the potential difference de¬ 
veloped across it is applied to the non-inverting input 
845 
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Lead-out diagrams for the various types of package in which the 741 
op-amp is availabie. 

of a 741 operational amplifier. VRl is connected 
between the offset null terminals, with its slider 
connected to the negative supply rail. Whilst the 
normal use for VRl is to reduce the input offset volt¬ 
age of the operational amplifier to zero, so that when 
its input terminals are at the same potential its out¬ 
put terminal is at OV, in this instance it is used 
deliberately to introduce an offset of l-25mV at 
the non-invert input terminal. 

When the input terminals are shorted together, the 
output terminal of the op. amp. is at nearly — 3V, 
but when the input terminals are open circuit, the 
output terminal is at nearly -I-3V. In this condition 
the junction of R2 and R3, and hence the base of 
Tr3, is very nearly at +3V, and hence Tr3 cannot 
conduct. However, when the input terminals are 
shorted, since the amplifier output is at almost — 3V, 
the junction of R2 and R3 is a little above OV. Con¬ 
sequently when C2 charges via R4 to a voltage more 
positive than the base of Tr3, both Tr3 and Tr2 turn 
on and conduct hard. They thus dischcU'ge C2 back 
down towards the negative rail, via the base emitter 
junction of Trl, which also therefore saturates, 
applying 6V across the earpiece. 

During this regenerative action, the junction of 
R2 and R3 is taken down towards the negative rail 
by the bottoming action of Tr2, but when C2 is 
completely discharged, the current via R4 is insuffi¬ 
cient to keep Tr2 and Tr3 bottomed due to the fall 
in current gain of transistors at low current. So the 
junction of R2 and R3 returns to its former voltage 
leaving Tr3 cut off, and Trl and Tr2 likewise. C2 



then commences to recharge via R4, resulting in a 
sawtooth waveform across it. 

When the resistance between the input terminals 
is 125mn, the 10mA test current causes a l-25mV 
drop, and as this equals the offset voltage, the ampli¬ 
fier output voltage is OV. Thus the base of Tr3 is 
nearer -(-3V, C2 takes longer to charge to a voltage 
sufficient to turn on Tr3, and the pitch of the tone 
emitted by the earpiece falls. Further, owing to the 
high gain of the 741 op. amp. and the fact that it is 
used open loop, the noise at its output is appre¬ 
ciable. Hence the tone emitted by the earpiece is not 
only lower but has a characteristically unsteady 
nature which contrasts unmistakably with the clear 
tone which indicates a good connection. 



The small component board is mounted in the bottom of the box which 
can be aluminium or plastic. The earpiece or miniature speaker is 
attached to the lid and holes drilled or cut in the lid, as shown In the 
heading photograph. 
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Owing to the rapid discharge of C2 when Tr3 con¬ 
ducts, Trl is only bottomed for a small fraction of 
the repetition period. This inductance of the earpiece 
(which is a 50ft telephone type) would prevent much 
current flowing and thus result in an inadequate 
sound level being emitted, were it not for Cl. This is 
charged by Trl during its narrow “on” pulse, thus 
effectively stretching the pulse resulting in more 
power being fed into the earpiece. 

Other factors 

The open loop gain of a 741 op. cunp. at ±3V 
supplies is typically 4 x 10*. So for full output voltage 
swing from saturated in the positive direction to 
saturated lin the negative direction, an input varia¬ 
tion of about 150/<V is required. This is about an 
eighth of the l-25mV input to the op. amp. pro¬ 
vided by the 10mA test current in 125mft, giving 
good discrimination with a fairly narrow “marginal” 
range of resistance between the value indicated as 
continuity and that indicated as high resistance/ 
open circuit. There will be some drift of the mar¬ 
ginal resistance value with ambient temperature. 
For the 741 this turns out to be around ±20/<V/°C, 
worst case, when the supply rails are ±15V. It is not 
thought that this figure will be exceeded at ±3V 
rails, so the worst drift over ±10°C relative to 
“room ambient” of 20°C is ±200/<V. This corresponds 
to a worst case variation of ±16% in the 125mft 
marginal resistance point over the range 10°C to 
30°C, though of course most op. amps, will exhibit 
a much lower temperature sensitivity than this. 

Variation of supply voltage Can in practice be 
ignored, since the current drain of the tester when 
the test prods are not shorted is only 250/<A. This 
rises to 10mA whilst the earpiece is sounding, but 
in normal use, the four penlight cells will show little 
change in voltage over an extended period. (They 
should in any case be changed once a year.) Note that 
with an open circuit voltage at the test probes of 
3V and a short circuit test current of 10mA, the 
maximum power that the tester can deliver to the cir¬ 
cuit under test is 1-5V x 5mA=7-5mW. This is in¬ 
sufficient to damage any common small-signal semi¬ 
conductor, whilst on the other hand the tester will 
not indicate a metallic connection via even the 
largest power diode. 
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Construction 

The prototype was built in a diecast box which 
has ample room for the circuit board and a plastic 
battery holder for the four penlight cells. The cir¬ 
cuit should be entirely isolated from it. The circuit 
was built by passing component leads through the 
holes in a piece of O lin. grid SRBP pin board and 
wiring up on the other side with tinned copper wire 
suitably sleeved. All the wiring to the input of the 
op. amp. including the leads from the circuit board 
to the test terminals and the test prod leads them¬ 
selves should be of a generous gauge. As the op. amp. 
is run open loop from low voltage supplies, oscillation 
is not likely to be a problem, but if experienced, 
0 1/»F disc capacitors decoupling the rails to OV, 
adjacent to the op. amp., will cure the problem. It 
is probably wise to include them in any case. 



Calibration 

The circuit can be calibrated adequately with only 
a multi-meter and some resistance wire from the 
junk-box. Using wire of around lOft/yard cut a 
length giving 8-211. As most multi-meters are not too 
accurate at such Tow resistance values, cross check 
against an 8 2ft 5% resistor. Now cut the wire in 
half and connect the pieces in parallel keeping the 
soldered ends to ‘gin. long. The result is a ^1 re¬ 
sistor, and repeating the process twice more gives 
a 125mft resistor, made up of eight wires in parallel. 
Connect this securely between the test prods and 
adjust VRl until a steady high tone is emitted from 
the earpiece. Now set VRl back until the pitch 
just begins to fall, it will also sound unsteady. The 
tester is now calibrated. 

Variations 

By chdosing different test currents or offset volt¬ 
ages, other go/no-go resistance values can be 
obtained. Thus if a 2-2kft resistor R6, wired across 
a switch S2, is placed in series with R1 a choice of 
125mft or 1ft is available as the pass resistance. 
Fig. 3a. 

If a pass resistance of 0-511 is required, the tem- 
'perature sensitivity of the tester can be reduced by 
using the circuit of Fig. 3b. Here, as the necessary 
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Fig. 3: Modifications to the circuit to aitow variations in the value of 
the pass resistance. 


5mV offset at the op. amp. input may be near the 
limit of VRl, it has been applied directly to the 
inverting input. 

The tester can be set to pass only circuits of SOmft 
or less, but the temperature error becomes trouble¬ 
some. This can be obviated by making VRl a front 
panel control, and mounting a 50mft calibrating 
resistor inside the tester, mounted on pins projecting 
through the front panel. The tester can thus be set 
up immediately prior to use at the prevailing tem¬ 
perature. 

Obviously, memy other variants are possible e.g. by 
using a variable resistance in place of the 2-21^1 
resistor in Fig. 3a, the sensitivity can be set to any 
desired value, but it is best to avoid front panel 
adjustments whenever possible. This is especially 
so if the continuity tester is to be used by anyone non¬ 
technical, and the basic circuit of Fig. 2 probably 
represents the best general purpose compromise. • |jg 


TRANSISTOR CHECKER-continued from page 842 

Construction 

Construction should present no problems due to 
the simplicity of the circuit. A home-made printed 
circuit board was used. Figs. 2 and 3, but veroboard 
could easily be substituted. Small sockets were used 
for external battery and transistor connections. This 
saved on the expense of a transistor socket and 
battery holder. Most constructors have an S-dec or 
T-dec breadboard which provides an ideal holder for 
components under test. Crocodile clips are also use¬ 
ful, especially for T03 power transistors which can¬ 
not easily be plugged into some holders. The LEDs 
were panel mounting types fitted to the front of the 
box. 

Notes 

The unit will work over a wide range of voltages 
limited at the low end by the oscillator functioning 
and the dimming of the LEDs. It is not recommended 
for use over 15V since some components can be 
damaged by the reverse voltage, (current limited) 
that may result. 

The oscillator outputs are available, buffered, at 
E, B and C, if required, for example as a signal 
generator. 

Finally, note that when testing transistors the col¬ 
lector should be firmly connected. The unit will give 
an indication across the base-emitter junction, and, if 
the collector is unconnected, will fail to reveal a 
collector-base/collector-emitter short circuit. 
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Theoretically calibration can be made using DC 
with the input capacitor short circuited, but the 
source would need to have an output impedance of 
many megohms. If a DC meter is available which has 
a resistance many times that of the bias potentio¬ 
meter, then that potentiometer can be calibrated 
directly while in the circuit. An alternative js to use 
a high grade instrmnent, whose resistance is known, 
and, after the calibration, to replace it by an 
equivalent resistor. A low resistance meter is useless 
for calibration since it must reduce the effective 
range of the bias potentiometer when replaced by 
its equivalent resistance. 
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Fig. 8; Graph to ttiustrate the operation of the FBT voltmeter. 

The operation of the slide-back FET voltmeter is 
illustrated by the curve shown in Fig. 8. Assume that 
the negative bias control is set at minimum and the 
set zero control is adjusted to give zero drain 
current. The bias on the gate will then be -3-65V. 
If a signal having a peak range from -i-0-25V to 
-0-25V is then applied the meter will read 30^<A 

on peaks. If the negative bias control is then adjusted 
to reduce the drain current to zero the total negative 
bias on the gate will have to be 3-9V. The extra bias 
needed is equal to the peak-to-zero voltage of the 
applied signal. If a signal, is applied having a peak- 
to-peeik value of IV then the bias will have to be 
increased from 3-65V tO 4 •15V and so 0-5V is the 
peak-to-zero reading. 

FETs are notorious for the range of variation 
from one sample to another but if more negative bias 
is needed the 6V battery supplying it can be replaced 
by a 9V one. 
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bnr.. ibrr .. ^cUck... 

In my article on Satellite Com¬ 
munications, I stated (p. 398, 
September issue) that the short 
audio charging pulses could be 
heard in the telephone. You pub¬ 
lished a note (p. 518, October 
issue) stating that the Post Office 
have pointed out that these pulses 
cannot be heard. 

My article was submitted to a 
Post Office official for approval 
and it so happened that I dis¬ 
cussed this very point about the 
audibility of charging pulses with 
him. Although the pulses are 
fairly quiet, they can he heard 
quite clearly during breaks in the 
conversation and are especially 
noticeable on inter-continental 
calls owing to their greater repeti¬ 
tion frequency. Whilst they may 
be heard on inland calls, 
especially on long distance calls 
made at peak times, they are 
usually indistinguishable from 
noise on the line unless one times 
them with a watch and notices 
their regular timing. 

Unfortunately my phrase 
“short audio pulses” was mislead¬ 
ing; it would have been better 
if I had used the words “short 
charging pulses” or “m e t e r 
pulses”.—^Brian Dance (Warwick¬ 
shire). 

Commenting on Mr. Dance’s 
letter, a Post Office spokesman 
said: “We apologise to Practical 
Wireless readers for mislead^ 
them by our categorical assertion 
that metering pulses cannot be 
heard on telephone calls. We mis¬ 
understood Mr. Dance’s original 
reference to audio pulses, which 
we took to imply bursts of audio¬ 
frequency tone. 

“Under certain circumstances 
metering pulses—square waves of 
250 ms duration—can be heard as 
clicks in the background of a 
’phone call. Normally, the level 
of the pulses is so much less than 
that of speech (—35 dBO com- 
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pared to —13 dBO) that they 
should not be heard on a call. 
However, we think that, on some 
connections, out-of-balance con¬ 
ditions, occurring somewhere in 
the circuit result in higher pulse 
levels.” 



Having read the September 
edition of Practical Wireless I am 
writing to say that I am in full 
agreement with Mr. E. Watt in 
his comments against the whole 
system of repeaters on 2m, and 
now, appeu-ently, on 70cm also. 

May I draw the attention of all 
users of “black boxes” to Section 
7 of the Amateur licence which 
states: “The station shall be 
equipped for the reception of mes¬ 
sages sent on the frequency or 
frequencies, and by means of the 
class or classes of emission, which 
are in current use at the station 
for the purpose of sending”. 

I cannot recall the number of 
times I have listened to stations 
using a repeater, who are “un¬ 
able to listen on the input”. How 
many commercial transceivers 
automatically operate on the 
600kHz shift when switched to 
“Repeater”? So the user cannot 
listen on the input frequency even 
if he or she wishes to. It isn’t 
often that one hears a station on 
2m or 10m via an Oscar satellite 
say he is “listening 10/2m down¬ 
link and this frequency”! 

How many stations use an FM 
transmitter and then slope detect 
the stations that they work? They 
do not realise that this is not re¬ 
ceiving in the class of emission in 
which they are transmitting. Such 
amateurs would soon be in trouble 
if they failed to fill in their log 
books or transmitted “gramo¬ 
phone or tape recordings of the 
type intended for entertainment 
purposes”. So why do so many 
get away with disregarding 
Section 7 of the amateur licence 
conditions?—^Paul Heath (Wolver¬ 
hampton). 


Simple-isn’l it? 

In reply to the letter of Mr. 
Padmore, I, being the laziest so- 
and-so ever to lay hand tp a 
soldering iron, have had to find 
the answer to his problem and 
other such annoying foibles of 
electronics. 

To strip enamelled copper wire 
I use a pair of long nosed pliers 
with well ground intermeshing 
jaws. If the wire is pulled side¬ 


ways through the jaw it will re¬ 
move the varnish inside two 
seconds without damaging the 
copper in the slightest. 

Alas and alack not so for litz. 
The only way with this awkward 
animal seems to be to throw it on 
its back and attack with a new, 
sharp, Stanley knife blade, angl¬ 
ing the blade backward, and rub¬ 
bing the frayed threads off with 
the tips of the fingers—at least 
hopefully! 

For another annoyance—^that 
of component fallout—(when 
turning a PCB over to solder) 
instead of bending the wires over 
and ending with an unsightly 
joint, I use a blob of Blu-Tack 
(available from all stationers) to 
hold it in place against the board. 
This same stuff also does an 
admirable job as a third hand for 
holding a heatsink such as the 
Antex model to the tranny lead 
for soldering, holding the sink to 
the board with two blobs. 

I have also used this versatile 
gumph as a sealant for a die cast 
box, a vibration absorber on 
heavy components and a tem¬ 
porary flex connector, aside from 
its obvious use for stopping small 
nuts and bolts from creeping 
away while your back is turned. 

I make accurate PCB’s by posi¬ 
tioning a photocopy of a board 
design over the copper, marking 
through the holes and then “join¬ 
ing the dots” with a “dalo” pen. 
The board is then marked com¬ 
pletely and with accurate posi¬ 
tioning. 

I hope that these ideas will be 
of use to readers, and many 
thanks for an excellent magazine. 
—H. Pruim (London). 

Fish-eye lens? 

Re your photo on p. 477 of the 
October PW; could it be that 
some ham-flsted engineer has 
drawn the connecting cables too 
tight (or they’ve shrunk!), and, 
due to the deep foundations of 
the masts, this has resulted in a 
concave curvature of the earth 
between them? 

No, I don’t think so, either. It’s 
probably the angle at which the 
photo was taken, or a ‘duff’ lens. 

Incidentally, the last time I 
wrote to PW was in the mid-’30s, 
when I sent a “Reader’s Wrinkle”, 
suggesting the use of a cycle 
mileometer for counting the turns 
when winding transformers by 
hand. I believe I received half-a- 
guinea for it Happy days!—I. 
Hutchings (London). 
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Democratic, it is... 

I have read with interest the 
letter from G4ECB which 
appeared in December PW, and 
as I have at the present time the 
honour of being President of 
that organisation which he 
accused of being a toothless dog 
I feel that a reply is called for. 

First of all—let me make it 
dear that although membership 
of the national radio sodety is 
mandatory in order to obtain a 
licence in some countries we 
would not wish for this state of 
affairs to prevail in Britain. 

Mr Leaver accuses the Sodety 
of not being democratic. Each 
and every Coundl member, 
Regional Representative, and 
Area Representative is nomin¬ 
ated by and voted into office by 
the membership. I would have 
thought that this was demo¬ 
cratic? I would be interested to 
see the figures from which he 
deduces that the Sodety repre¬ 
sents a minority of amateurs— 
ours indicate otherwise. 

Who wants repeaters on the 
two metre band? Well 
Leaver, some amateurs do—and 
therefore, acting democratically 
by taking into account the 
wishes of minorities we now 
have them. There are many 
minority interests in amateur 
radio which have a right to 
exist. 

I am surprised that it is sug¬ 
gested that the Sodety should 
use members’ money to drcu- 
larise non-members to find out 
what they want. If they do not 
wish to join they can hardly ex¬ 
pect those who do to pay the 
cost of finding out about their 
interests! Government by refer¬ 
endum is unusual in any demo¬ 
cratic nation and there is no 
indication that the majority of 
RSGB members desire it, or are 
pre^red to face the enormous 
additional costs involved. 

Does Mr Leaver really know 
what he is saying when he sug¬ 
gests that RSGB doesn’t fight for 
the amateur bands? As he is a 
non-member he may not yet 
have heard of WARC 1979 and 
the immense amount of work 
being done by national sodeties 
all over the world in prepara¬ 
tion for it. All this is being 
financed by funds derived from 
members of national sodeties. 
If therefore, the Amateur Radio 
Service emerges unscathed from 
the conference, Mr Leaver and 
his fellow free-loaders will bene- 
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fit just as much as those who are 
actively working for its preserva¬ 
tion. Surely this is demooracy! It 
may be of course that he and 
others who share his beliefs in 
other countries are preparing 
their own case for the confer¬ 
ence, and that they are briefing 
their own administrations and 
sending their own delegations to 
Geneva when the time comes. 
Although I fear that this may 
not be the case! 

Mr Leaver believes that ques¬ 
tions should be asked. I invite 
him to go ahead and ask them. 
Dr. John Allaway, G3FKM, 
(President, RSGB). 


'/« wave condemned 

In his letter published in 
Practical Wireless November, 
1976, your reader Mr. J. Brad¬ 
bury (G3AVR) expressed surprise 
at my advocating the use of 
plastics such as PVC and Paxolin 
and sealing compound, namely 
Sealastic, in VHF aerial applica¬ 
tions. (My article “Vertical 
Aerials for 144MHz’’ Practical 
Wireless July ’76). If Mr. Brad¬ 
bury took the trouble to examine 
VHF and indeed UHF transmit¬ 
ting aerials by any well known 
manufacturer he would find PVC 
and similar plastics commonly 
used in construction. 

Obviously one does not use 
such materials at RF voltage 
maxima points but at low imped¬ 
ance junctions and connecting 
points, paxolin, PVC and the like 
produce no measurable loss. 
Sealastic also exhibits no loss 
either when used to seal the 
“weather” end of low impedance 
co-axial cables and neither does 
polyurathane paint or varnish 
applied to radiating elements. 
Tests on aerials using the above 
materials have been carried out 
with test equipment capable of 
measurement to within less than 
0-5dB at 145MHz and higher. 

I must also question the state¬ 
ment by Mr. Bradbury that the 
“unipole” or common quarter- 
wave radiator, as he calls it, is 
used as a standard reference 
aerial when measuring directivity 
gain of other VHF aerials by com¬ 
parison. I suggest he reads the 
McGraw-Hill book “Antennas”, 
by Professor John Kraus, once 
more and particularly page 454 
in the chapter “Antenna Measure¬ 
ments” from which I quote 
“Gain is always measured with 


respect to some reference 
antenna. Since an isotropic source 
is a hypothetical standard it is 
common practice to make actual 
gain measurements with respect 
to a half-wavelength reference 
antenna”. 

The quarter-wave aerial is fre¬ 
quently used as a reference at 
medium and very low frequencies 
(medium and long wavelengths) 
and then only in conjunction with 
a large area buried radial earth 
system to obviate the generally 
poor conductivity of earth itself. 
Such a system is generally only 
used when measuring the direc¬ 
tivity gain of other grounded 
vertical aerials. At VHF a quarter- 
wave aerial would be impossible 
to use except with an infinite 
artificial ground plane of high 
conductivity, which is not prac¬ 
ticable, because VHF and UHF 
aerials must be in “free space” 
i.e., well clear of other conducting 
structures when making gain and 
radiation pattern measurements. 

A small ground plane, such as 
commonly used with ^VHF vertical 
aerials, is not practicable either 
as power losses and high angle 
radiation are caused by “edge” 
effect (standing wave and phase 
shift due to fractional wavelength 
radials) which means that such 
an aerial will have less than its 
theoretically possible gain. It is 
for this reason that the USA FCC 
have condemned the quarter-wave 
as a reference aerial as its use 
can make the gain figures for 
other aerials appear higher than 
they really are. Some manufac¬ 
turers even resort to quoting an 
isotropic radiator (which does not 
exist as it is hypothetical) as a 
reference, as this can make gain 
claims look even better. 

Incidentally, it is high time 
some action be taken in this 
country in connection with mis¬ 
leading claims for VHF and UHF 
aerial gain, frequently made with¬ 
out any reference whatsoever, or 
to an isotropic but without this 
fact being revealed, or to a 
quarter-wave ground plane (for 
reasons I have already 
mentioned). The most classic case 
of questionable specification I 
have come across so far and quite 
recently, is a claim of 3dB gain 
for a half-wave (mobile) 145MHz 
aerial with reference to a half¬ 
wave dipole. Perhaps some one 
has at last discovered how to 
make a piece of wire produce 
gain!—F. C. Judd, FESTC 
M.INST.A AJNST.E (London). 

Practical Wireless, February 1977 






PRACTICAL 

WIRELESS 


The first of the new PW INFO-CARDS 
contains much useful information on Resis¬ 
tors and Capacitors in a readily available 
form. You’ll find the Card very handy in 


your workshop or you can fold it up 
put it in your pocket when you go buying 
components 



The best of F.M. reception at your finger-tips. Eight 
channels available and selected literally by a finger¬ 
tip. Positive indication of stereo reception and 
signal level. Automatic Frequency Control which can 
be over-ridden, again by the touch of a finger. 

also: 

PRACTICAL AUDIO AMPLIFIERS! 
EASYTUNE MW-LW RECEIVER 


ON SALE 
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DAVID GIBSON 


THIS MONTH 

^Police Car ¥f^iler* 


T he circuit this month was built mainly for 
novelty. However, it does lend itself to other 
applications and experimentation. In its basic 
form it is a police car wailer; the noise so often 
heard in current television “cops and robbers” pro¬ 
grammes. It is an uncritical circuit and works well 
from quite low battery voltages. There should be 
no problems at all in getting it to work. 

To generate the noise (the WOW-WOW sound) it 
is necessary to physically move one component by 
hand. To generate the sound entirely electronically 
would demand far more complex circuity which 
would in turn defeat the object of this series. 

Circuit detaiis 

The NPN/PNP pair of transistors (Tr3 and Tr4) 
in the circuit diagram are connected up as a form 


of unijunction device. The first two transistors (Trl 
Md Tr2) are connected in a Darlington configura¬ 
tion or perhaps more correctly a Darlington current 
pair amplifier. 

These high sounding names merely mean that we 
have two little circuits, each being composed of 
two transistors. In essence^ we have an oscillator 
(Tr3/Tr4) and a high gain amplifier (Trl/Tr2). The 
capacitor Cl together with resistors LDRl and VRl 
determines the rate at which the oscillator voltage 
rises. 

In this circuit we are using a light dependent 
resistor (LDR). This is a device which offers a vary¬ 
ing resistance depending upon the amount of light 
falling upon it. The more (brighter) the light the 
lower its resistance. 

Because the bulb LPl and LDRl are fairly close 
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you will need 


R1 

S6kQ 

Tri 

BC109 

R2 

1-8kO 

T>2 

BC109 

R3 

12k£l 

Tr3 

BC109 

R4 

12kD 

Tr4 

AC126 

VR1 

50kil pot 

LDRl ORP12 

Cl 

1/<F 6V 

LP1 

6V 100mA bulb 

B1 

3V battery 

LSI 

75 - 80 ohms 

One S-Dec 




together the light from LPl will fall on LDRl lower¬ 
ing its resistance. By altering the resistance of LDRl 
in this manner, we can control the oscillator by affect¬ 
ing the rate at which Cl charges and discharges. 

To generate the “WOW-WOW” sound, simply 
switch on the circuit (i.e. connect a suitable battery) 
and an audible note will be heard immediately. Make 
sure that the bulb and LDRl are close together— 
about one inch to start with. The actual pitch of 
the note may now be varied by moving the bulb 
first towards LDRl and then away from it. The bulb 
may remain stationary and LDRl “rocked” if desired. 

The basic idea is thus quite simple: an oscillator 
feeds an amplifier which in turn feeds a small loud¬ 
speaker. But there are many ideas which lend them¬ 
selves to experiment and these are mentioned later. 


Plug them In 

Constructing the police car weiiler is extremely 
simple. If you constructed the two previous circuits 
in this series then you will find that many of the 
components can be used again. 

Simply plug the relevant components into the 
S-DeC holes. The correct holes are shown in the 
circuit diagram. For example, resistor R4 is plugged 
(by its own wires) into S-DeC holes 64 and 69. The 


bulb LPl is plugged into S-DeC holes 3 and 33. By 
plugging in the components into the correct numbered 
holes, the circuit will automatically be connected up 
properly by the tiny sock;et connections underneath 
the S-DeC surface. 

If you don’t want to use a soldering iron at all, 
then try using small crocodile clips to connect the 
loudspeaker and pot etc. In the prototype, transistor 
holders are used because the leads of most silicon 
transistors are not long enough. It may help when 
identifying leads to put a small spot of crayon or 
pencil mark at the emitter lead end of the transistor 
holder—makes it simpler when you plug the tran¬ 
sistors in. The capacitor Cl used was not an electro¬ 
lytic. It was a 2-2/iF polycarbonate component which 
just happened to be at hand. If your capacitor doesn’t 
exactly look like this one, don’t worry—almost any 
type will do although electrolytic types must be 
plugged in with correct polarity. (The same remarks 
apply if a tantalum device is employed). 

Varying pilch 

The basic idea is thus quite simple: an oscillator 
feeds a two-transistor amplifier which in turn feeds 
a small loudspeaker. But there are a number of 
ideas which lend themselves to experiment. 

For exaunple, the pitch of the note can also be 
varied by the potentiometer and it would be possible 
to actually play a tune by varying the angle of the 
potentiometer shaft. (Waggle the pot shaft for 
vibrato!). 

Again, the cell (LDR) is sensitive to light. Its 
resistance is dependent upon the amount of light 
reaching it and thus the pitch of the oscillator is 
affected by the light level falling on the cell. By 
iiQing the cell pointing towards ordinary room light¬ 
ing and interposing ones hand between Ught and cell, 
the note pitch can-be varied and the circuit then 
becomes a light-controlled Theremin. You can play 




















simple tunes by merely “waving” your hand over 
the cell. (Deceptively simple—^in reality the playing 
of a time by this method requires a fair bit of prac¬ 
tice). For parties it’s a real winner. Each person is 
asked to “play” a tune while the others guess what 
the tune is! 

Further experiment is possible by simply altering 
the value of the capacitor Cl. This is simple with 
the S-DeC because one merely unplugs one value of 
capacitor and plugs another into exactly the same 
holes on the DeC. 

Altering the capacitor affects the pitch/range of 
the note. The voltage also affects this too. Using 
4-5V and a 4-7/iF electrolytic capacitor for Cl gave 
a low “laughing” sound when the cell was waggled 



Photograph of the unit, showing the method of connecting the speaker 
and potentiometer. Transistor holders are used as some transisfors 
have very short leads making their use on S-DeC's difficult. 


near to the bulb. With the 1^»F value shown, the 
circuit will still oscillate right down to 2V. With 3V 
and a I/jF capacitor, the best police car wailer effect 
was produced. 

For those with a sense of humour—^try a O-ljuF 
capacitor and a 3V battery. This gives a superb elec¬ 
tronic canary! Dare I suggest that it’s a cheap way 
to make the sound? 


Sound eiieci 

Placing a capacitor across the loudspeaker ter¬ 
minals also has some effect. This is quite simply 
done on your S-DeC by plugging this second capacitor 
into holes 4 and 19. Start with about 0-22/iF to hear 
a noticeable difference in the tone which will now 
appear to be mellowed. A 2 ^/iF capacitor made quite 
a big difference while a IO/jF capacitor reduced the 
volume right down to about a quarter. (A 330/iF 
component reduced the volume to zero because it 
bypassed all the audio signal which should have gone 
through the loudspeaker—^not one of my most suc¬ 
cessful tricks!). If you do try electrolytic capacitors 
here, make sure you insert them the right way 
round i.e. observe polarity: positive lead pushed 
into S-DeC hole 4, negative lead into hole 19. 

The bulb should not be rated at more than 100mA. 
The 6V 100mA recommended is available at most 
large cycle stores. The best battery voltage for the 
circuit was found to be 3V which is also conveniently 
obtained from cycle shops. 


Simple WIndmiU 

Further applications of the circuit are a matter of 
imagination. One example would be to build the 


circuit permanently on a Super Solder Board (its 
copper conducting pattern exactly matches the S-DeC 
pattern and the holes are numbered exactly the 
same, too). The bulb and LDR could then be 
mounted a short distance apart to allow the blades 
of a small windmill to pass between them. Thus, as 
the wind blew, so the note would rise; a sort of audio 
wind speed indicator. Perhaps even better, a simple 
windmill could be constructed for indoor use. The 
person being “tested” is asked to blow the sails of 
the windmill and produce the highest warble pos¬ 
sible—a sort of “Puff-ometer”. Perhaps even sneezing 
championships would be possible? 

The sensitivity of LDR to light is quite high. It 
will give a noticeable warble when dgarette smoke 
is blown between it and the bulb. This was tried in 
a darkened room and it must be noted that ambient 
light cem effect the circuit if it is too bright. 


Used again 

If you do decide, to build this months S-DeC cir¬ 
cuit you’ll be pleas^ to know that most of the com¬ 
ponents can be used again in a later circuit in the 
series. Your S-DeC can, of course be used to build aU 
of the circuits. 

Next month is the time for lovers—St. Valentine’s 
Day. What better than an electronic St. Valentine’s 
aid? Not convinced. Well, next issue we will show 
you how to make a passion meter with just 3 (three) 
components, one S-DeC and a small battery. If you’re 
still not convinced, why not make one anyway—^think 
of all the fun you’ll have trying to prove me wrong! 


PW TECHNICROSS PUZZLE 

Solution to No. 17 
presented last month 
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Gbrcull oparallon 

The full circuit diagram for the unit is given as 
Figs. 10, 11, 12 and 13. We refer first to Fig. 10. 

The master oscillator utilises the NE555 ti^^e^ 
integrated circuit operating in astable mode. Its 
frequency is set by VRl which gives a wide varia¬ 
tion (about two octaves) in basic pitch of the instru¬ 
ment. IC2 is an MOS organ tone generator and 
great care should be exercised in handling it. It is 
imperative to use a DIL socket and before remov¬ 
ing it from its protective foam you should take all 
necessary precautions to avoid static electricity. The 


output levels of this device are not Compatible with 
TTL and we need transistors Trl to Trl2 and their 
associated resistors (36 in all) to shift the levels 
prior to branching the 12 individual notes to feed 
the data inputs of the two data selectors (ICs 3 and 
4). IC5a and b provides the divide by two circuits 
for the two respective notes and the logic of IC6 
selects which octave is to pass for Note 1 (similarly 
IC7 selects the octave for Note 2). 

The wires from the pick-up contacts for Note 1 
are returned to the -t-5V rail via resistors R40 to 
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R45 before entiering the latches of IC9. Note that 
the strobe line for this note is coupled through R46 
to C3. This circuit, in conjunction with the Sdimitt 
Trigger (IC8a) protects the strobe from contact 
bounce (otherwise notes might sound twice) whilst 
IC8b serves to invert the strobe so that it will 
trigger the monostable which feeds the envelope 
generator. Similar circuitry conditions the signals 
for Note 2 through the latches of ICIO. 

Note the presence of capacitors C2 and C4 across 
the power rails—^these are present to i^event high 
frequency noise and spurious switching transients 
affecting the logic 

Consider now the components of Fig. ,11. ICll is 
the monostable for Note 1. Only the leading edge 
of the strobe has any effect on it and the output 
pulse duration from pin 3 has its duration set by 
R57 and C8. This period is critical to obtain the 
right rate of attack and decay. The pulse is used 
856 


Fig. 11. The arrangement of 
power supply compo- 
s. Note that BR1 and 
BR2 are dual-in-line pack¬ 
ages, each capable of sup¬ 
plying 1A. 

All the components of Figs, 
10. 11 and 12 (except the 
transformer, switch, hud 
speaker and volume controls) 
are on the main PCS. 


to control the operating point of emitter follower 
Trl3 which has an attenuated level of the note (from 
IC6) capadtively coupled to its base. The level of 
this a.c. signal is less than the 600mV required for 
it to appear at the emitter but when the trigger 
pulse from the monostable is applied the DC work¬ 
ing point is shifted upwards but at a speed set by 
the time constant of R59, VR2 and C7. This permits 
the AC signal to appear at the emitter. Although 
the monostable pulse falls back to zero very quickly 
D2 prevents a rapid discharge of the DC level on 
C7. This will gradually leak away as base current 
into Trl3 and this in turn will be controlled by the 
emitter load. Thus large values of VR3 will extend 
the time this takes—giving rise to the decay control 
period. Provided VR3 is not reduced to below 1,000 
ohms there will be no significant effect on the signal 
amplitude. It should be remembered, however, that 
if VR3 is reduced to zero it effectively shorts the 
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signal path to ground therefore it is important that 
when you start testing the instrument you should 
set VR3 (and VR5—^for Note 2) to mid positions. 

The two notes are mixed by C9, C13 and R62 and 
R71 before being applied to the audio stage (IC13). 

The power supply stage is shown in Fig. 12. In 
order to keep it as small as possible on the main 
board sub-miniature DIL bridge rectifiers are used 
and IC voltage regulators for the 4-12 and -fSV 
supplies. An unregulated —12V supply is used for 
the tone generator and as the current required for 
that is very small there is ample supply available 
from BRl to drive the motor control board. Because 
we are running the 4-5V rail from an unregulated 
source in excess of 12V there will be a considerable 
amount of power dissipation from IC15 hence the 
heatsink. 


Motor control 

We had great difliculty in locating a suitable low- 
priced motor for this unit and eventually had to 
settle on a rather expensive model meiker’s motor 
which is manufactured in Germany but available 
in this coimtry at some of the better model shops. 
It is the Ripmax “Mini-Pile” type EM 136P and 
its advantage is that it has a four-stage epicyclic 
reduction drive and an exceedingly high torque at 
low speeds. Unfortunately even with the four-stage 
reduction gearing it still does not run at a low 
enough speed for our application. We need a' shaft 
rotation ranging from 15 seconds to 1 minute per 
revolution (depending on the type of tune); we also 
need to have a variable speed. By adding a bit of 


extra circuitry it is possible to get this speed reduc¬ 
tion and make it variable at the same time. The 
technique adopted is that of pulsing the motor at a 
rate of about 10 pulses per second. By making the 
pulses long or short we can obtain a wide range of 
speed control and we do not suffer unduly from 
lack of torque because of the high mechanical gear 
ratio. 

The motor will be subject to speed variation 
depending whether it is on or off load and rotation 
will be in short, jerky steps.' Neither of these has 
proved to be a problem in this apphcation. 

The pulsing circuitry is shown in Fig. 13. Note 
that the -12V rail is common because we are 
using the available rectified output from Bl; be¬ 
cause of this it is important that you do not ground 
this common rail to chassis. A simple series stabi¬ 
liser (Trl5) provides a nominal 6V rail and IC16 
generates short pulses having a frequency of about 
lOHz. These drive IC17 connected as a monostable 
emd VR8 is used to control the width of the output 
pulse. These pulses are then applied to the motor 
wa the cascaded emitter followers Trl6 and Trl7. 

This circuit has been specially designed to match 
the specified motor and there is no guarantee that 
it will work with other types. 


Gdbinel details 

Fig. 14 shows that the prototype cabinet is basicaUy 
four sides (each with a ledge onto which the base 
plate is screwed), a removable bottom (for easy 
servicing) and a split lid. 
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Fig. 15. The shape and dimensions of the iid used on the 
prototype, if a "homemade" iid is fabricated care must be 
taken in making the bend and in driliing the holes. Errors 
in either wiii be difficult to correct. Ensure that the pivot 
pins are loose in the holes. 

Fig. 16. A simple support for a Sin eliptical speaker. A 
large cut~out could be used instead of the 5 small holes. !► 


One section of the' lid is made from smokey 
perspex which has been bent to form a right angle 
and then has had two holes drilled near the rear 
of the longer section to take the pivot pins. These 
pins, although free to rotate in the perspex, are 
stuck with epoxy resin into sqiall slots cut into the 
back of the cabinet. Panel pins with the head re¬ 
moved make very good pivots. The lid from Visijar 
will be ready bent and drilled. Details are given as 
Fig. 15. 

The other section is made by the speaker and its 
enclosure. The speaker is fixed to a right angle 
wooden support (see Fig. 16) and the face is covered 
by speaker grill material. ITie type of material will 
depend on the use to which the player will be put. 
For example, if a young child will be allowed to use 
it then stout plastic would be used whereas if it is 
a present to a discerning adult then a more exotic 
covering would be called for. The frame can either 
be a tight fit in the cabinet or small chrome wood 
screws can be used. The drawing doesn’t show a 
ledge for the screws. 

Unless your woodworking is exceptionally good it 
is worthwhile trying the base plate in the cabinet 
before the additional items are assembled onto it. 
Any adjustments required are easier to make at this 
stage. Similarly, try the speaker frame before the 
speaker is fixed to it. 

Assembling into the cnbinet 

At this stage all the major items should be 
assembled to the base plate except for the controls 
bracket. Feed the cableform from the contact comb 
through the grommett, cut the free ends to length 
and solder to the correct board pins. If the individual 
wires have been identified earlier make certain the 
identification is transfered before the wires are cut 
to size. If the leads aren’t identified they will need 
some form of “buzzing out’’ to ensure correct con¬ 
nection, don’t rely on following the lead through 
the cableform by eye. 
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The leads for the speaker are fed through the 
small hole and connected. No grommett is used here 
since the leads will not be subjected to movement 
and should not suffer wear. 

The mains lead is connected via the switch on 
VR6. The earth wire is connected to the metalwork 
by a solder tag under one of the transformer fixing 
screws. Some form of cable retainer should be used 
inside the cabinet to prevent strain' on the soldered 
joints. 

The inter-unit wiring connections are made and 
the base plate put into the cabinet from the top and 
screwed down. 

The unit is now ready for a trial. 

Gutting a disc 

Before a tune cem be played a disc has to be 
programmed and before attempting to cut a disc the 
following features of the coding system used should 
be read carefully. 

When an uncut disc rotates under the pick-up 
wires strobe signals for both notes 1 and 2 are 
generated every time a note position goes past the 
pick-up comb. Even though we get a strobe we will 
not, however, get a note because the code will be all 
zeros (none of the contacts have been cut). This is 
very convenient because if a long blank period is 
needed it is not necessary to cut any contacts at all. 

If a note is programmed and it needs to be 
extended over two or more strobes (such as a minim 
or a long decaying sustain at the end of a piece of 
music) the necessary number of strobes after the 
one which initiated the note must be cut—it is not 
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necessary to repeat the coding of the note because 
its data will be held in the input latches until a new 
strobe signal conies along. If you wish to sound the 
same note twice you must, of course, leave the strobe 
uncut and insert the correct code for the note every 
time you want it to sound. 

If you programme a note in a position where you 
do not need a note, all you need do is cut the strobe 
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Fig. 17. The cutting pattern required to produce each note available. 
An "X" In a column denotes a cut Is needed. 

contact and the wrongly programmed note will not 
sound—^the preceding note will, however, continue 
to decay during tiiis period. To truncate the previous 
note in tlto period leave the strobe uncut but cut 
the binary coding contacts so that the code exceeds 
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Fig. It. Tht cutting ptUtrn for tht ctrol "Slltnt Night". 


1100 (reference to the table of binary codes for 
6ach note will show that codes 1101, 1110 and 1111 
do not play notes). 

If a mistake is made in cutting a contact it is 
possible to repair the mistake with a thin wire and 
a very small solder connection. However, this method 
of correction should be avoided whenever possible 
since the solder could deflect the contact wire when 
the disc is rotating. 

For those who want to put their own tunes on 
discs Fig. 17 gives the full cutting details for 
chromatic scales, for each note in turn, running over 
the complete two octave range. For those wishing 
to make a second disc before designing tunes we 
include the full cutting details' for a Christmas 
carol “Silent Night” as Fig. 18. 
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AdlusImenI 

Having cut a disc the electronics can be tested and 
the variable controls set. 

Before the player can produce a note the pick-up 
comb must be set. The flxing screws holding the 
comb to the arm should be slackened off but don’t 
have them too loose or the comb will probably move 
before they can be tightened again. The slots in the 
comb assembly and the arm should allow the wire 
contacts to be positioned exactly in the centre of 
each pad and also allow the line of contact points 
to be exactly on a radius. The correct position will 
be obvious both to the eye and by the fact that the 
correct sequence of notes is generated. 

Having set the contacts, switch on the unit and 
play the tune. Adjust the present controls for attack 
and decay for ea<± note until they sound similar. 

Finally, by using VRl, adjust the pitch of the 
instrupient to suit your particular requirement. [jg 
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ON RECENT DEVELOPMENTS 






LIGHT LOCK 

Electronics in motor cars has long 
been a favourite subject. The usual 
problem is that motor manufacturers 
have to produce to a price and so are 
not keen to pay very much for elec¬ 
tronic ‘extras’. One of the newest 
applications involves light emitting 
diodes (LEDs). The plan is to include 
LEDs which will be moulded into a 
plastic lens. This is mounted in such 
a fashion as to throw a circle of light 
around the key locks on the doors 
whenever the car door handles are 
raised. The electronics which backs 
up the LEDs will turn out the light 
automatically after a lapse of about 
half a minute or if the ignition is 
switched on. 


HOME GAME 

With the increase in popularity of 
TV games it just had to come. A 
German television receiver manu¬ 
facturer is currently building sets with 
built-in games. These 26-inch colour 
receivers will offer half a dozen 'ball' 
type games such as tennis, soccer, 
hockey etc. but in addition there is an 
external electronic rifle which goes 
with the set! This allows additional 
games like "pigeon shooting", "com¬ 
bat” and "foxhunt" etc to be played. 
It Is interesting that the manufac¬ 
turers are quoted as saying that the 
models with games cost only the 
sterling equivalent of £50 more than 
their ordinary 26-inch colour receiver. 
Gunner get one? 


SPEEDY LASER 

One of your scribes most impres¬ 
sive memories was to stand at a 
Physics Exhibition at Alexandra 
Palace, and to watch a great screed of 
paper stream out from an electronic 
printer. It was really something and 
the sight of it caused quite a stir at 
the time. 

I wonder what the new printer I’ve 
just heard about would be like to 
watch. This one uses a moving laser 
beam. The beam generates all the 
characters to be printed and these 
are made visible on plain paper by the 
use of electrographic means. The 
machine is claimed to be up to ten 


times faster than conventional so 
called “high-speed" printers—it can 
produce some 70,000 (seventy’thou¬ 
sand) characters every second. Put 
the other way; to generate one char¬ 
acter takes only one seventy thous¬ 
andth of a second. Wonder what it 
could do if it were taught shorthand? 


SMILE PLEASE! 

I was intrigued to hear from an 
American colleague that the police 
have found yet another task for the 
ubiquitous computer. This time its 
task is that of an electronic “mug 
shot" book. A leading American 
university has been given a large 
sum of money to develop the system. 
Basically the wanted person's des¬ 
cription is fed into a computer to 
enable it to visualize that person. 
Once its got a picture firmly into its 
electronic brain, it will run through 
all the other electronic “photo¬ 
graphs" it has in its memory, and 
will match any which correspond 
closely to the wanted image. Just 
think, you could be exactly the same 
as Bridget Bardot except for a couple 
of points. 

THE END OF MORSE? 

Not long ago I commented on the 
U.S. military, firing television cameras 
in artillery shells. Apparently this 
still isn’t enough to give them the 
picture. Electronics is ever increasing 
on the mock battlefield. The latest is 
a tiny hand-held terminal which gives 
alpha-numeric (letters and figures) 
on a small screen. And what an 
ingenious device it is, too. It meas¬ 
ures barely 8^ x 6 inches and it has 
no buttons to press as does a cal¬ 
culator. At the bottom are some 
"select mode” areas. By just touch¬ 
ing the surface of these a pattern is 
generated on the 4^x3 inch display. 
If it is desired to send a message, 
then the alphabet plus digits 0-9 
are called up. Directly beneath these 
images are some special thin 
switches. To the user, there is no 
real switch action. To enter/transmit 
data, one merely touches the area 
directly over the character required 
and it’s done. The entry device is 
called a membrane switch and con¬ 


sists of a tiny sandwich of three 
layers. Attached to the outer layers 
are copper wires barely five thou¬ 
sandths of an inch thick. These 
make contact through minute holes 
in the plastic insulating layer. Three 
LED modules are employed to make 
up the display area each containing 
some 4,698 diodes. Diagrams and 
maps can easily be displayed so a 
map of the battle area could be sent 
to commanders In the field and this 
could be updated as things changed. 
Perhaps it might be an idea for the 
January sales; shoppers could be 
updated with urgent information on 
the bargains battlefield. 

I hear that a system of visually 
activated switches is being tested 
out in an avionics application. A 
pilot with an infra red source mounted 
in his helmet can activate switches 
by directing the beam at them. No 
more news to date since this is a 
military application, but the mind 
boggles. Imagine; if the pilot looks 
round the cockpit to make sure that 
everything’s alright he could whip 
the landing wheels down, switch off 
ail the lights and eject himself all in 
one go. Nasty I 


MICRO CHARGER 

Batteries in digital watches run 
down, as all batteries do eventually. 
But a Swiss company is doing some¬ 
thing about it: no, not light cells! 
They have cunningly taken a step 
back to go forward. In ordinary self¬ 
winding watches, the self-winding 
mechanism performs its task as the 
wearer moves his wrist. The Swiss 
have incorporated a self winding 
movement into a digital watch. 
They've wound a small alternator coil 
onto the self-winder so that every 
time it moves it generates a voltage— 
which charges up the battery. If your 
watch batteries do happen to get 
low, just turn the bathroom taps on 
and off a few times in quick 
succession. 




Practical Wireless, February 1977 


861 

























Encapsulated power 

Although a good power supply is a 
‘Must* in a well designed piece of 
electronic equipnrent, it is often 
skimped and relegated in preference 
to more giamourous circuitry. To 
overcome this problem, a new range 
of high quailty fuily stabiiised en- 
capsuiated power supplies have been 
introduced by Ciiffpaim Ltd. 

The range comprises the Deipack 
D12-250, the D15-200 and D5-1C. The 
former provides ±12V output at 
250mA per channel, has an RMS 
ripple and noise figure of SOOfiV and 
short circuit current of 150mA. The 
Di5-200 gives ±15V at 200mA with 
S/C current of 120mA and ImV RMS 
ripple and Noise. Both of these units 



are overload protected and have line/ 
load regulation in the order of 0-01 %. 
The third model in the range is the 
D5-1C which provides a 5V logic 
supply at up to 1A. The line/load 
regulation is claimed to be 0-02% 
and 0-05% respectively, with short 
circuit current of 800mA. 

All three models are packaged into 
64 X 89 X 32mm with five pins pro¬ 
jecting for mains input and DC 
output suitable for PCB mounting. 
Priced at £23-60 + VAT each or 
£16-85 plus VAT for 100 off, they can 
be obtained from Ciiffpaim Ltd., 
(Dept. PW) 13 Hazelbury Crescent, 
Luton, Beds. LU1 IDF. 
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liquid time 

One of the drawbacks to Electronic 
Digital Clocks and watches is the 
cost of the continual replacement of 
batteries—which today are far from 
cheap. One way that life can be 
extended is by using a Liquid Crystal 
Display (LCD) instead of LED's. 
Power consumed by a large 12mm 
LCD is in the order of a few micro¬ 
watts, and It is this type of display 
featured in a new digital clock kit by 
Pronto Electronic Systems. 

Designated the 301, accuracy is 
claimed to be better than 2 minutes 
per year, and has the facility to 
display hours and minutes (12 hr. 
mode), seconds only, or the date. 
Either one of these three modes can 
be selected by one of three push 


Wake up to stereo 


Ever gone to sleep with the radio 
on, and woken to a flat battery? Well 
if this is the case, your troubles are 
over. Kramer and Co. have recently 
announced a mains clock radio with 
automatic alarm facility—^the Real- 
tone E4. 

This unusual looking newcomer is 
equipped with an AM/FM stereo 
radio and can be set to turn itself off 
after a set period of up to 59 minutes. 


buttons mounted on the front panel. 

The kit contains detailed assembly 
instructions, all components in¬ 
cluding a 32kHz crystal and CMOS 
chip, and a black moulded case with 
brushed aluminium facia. Size is 
approximately 100 X 65 X 50mm. Cost 
for this kit is £29-95 inc. VAT A p&p 
or ready built for £32-95. 

Readers may also be interested to 
know that Pronto have recently gained 



a distribution franchise from Mostek 
UK Ltd. Although a full range of 
MOS devices can now be obtained 
from Pronto, they say that they will 
probably concentrate on the F8 
microprocessor and the third genera¬ 
tion Z80 microprocessor system. 

Further Information from Pronto 
Electronic Systems, Ud., 645(647 High 
Road, Seven Kings, Essex, 1G3 8RA. 


An alarm is also incorporated which 
can be used just by itself, or together 
with the radio to provide that added 
incentive to 'Rise and Shine'. 

Clock display is a large green 
digital readout which can be used to 
show minutes and seconds or hours 
and minutes, while the intensity can 
be adjusted from very bright down 
to a dim glow. 

Priced at £39-95 plus £1 -00 pApthe 
E4 can be obtained from Kramer and 
Co. (Dept. PW), 9 October Place, 
Holders Hill Road, London, NW4. 
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T he fifth National Amateur Radio Exhibition 
took place at Granby Halls, Leicester, in 
October last. This three-day event is really 
a series of trade stands at which visitors can buy 
the goods of their choice so ‘exhibition’ therefore 
always seems to be rather a misnomer. The show 
is put on by the Amateur Radio Retailers’ Associa¬ 
tion and organised by Tom Darn G3FGY and Les 
Hellier G3TED, a retailer from Loughborough. 

In this report, there isn’t space to mention all 
the stands, or all the items which took our eye, but 
a few brief details may whet your appetite for next 
year’s show, which is to take place at the same venue 
on 27th, 28th and 28th October. 

Stephens-James Ltd showed a new range of equip¬ 
ment including their Mkll ATU for SWL’s. This 
covers 500kHz to 30MHz and should be available 
now. Waters and Stanton Electronics had the 
Fukuyama ‘Multi-U 11’ and ‘Multi-11’ FM mobile 
transceivers for 70cm and 2m respectively. They 
were also showing the FDK ‘Multi-2700’ 2m 
transceiver, retailing at about £450. 

QM70 Electronics exhibited their ‘Cobra’ unit 
which is designed to be used in conjunction with a 
2m FM transceiver to access .the 70cm band repeaters 
as well as in the simplex mode. This is priced at £86. 

The RSGB was taking orders for Volume 1 of 
their new handbook and Volume 2 vrill be available 
shortly. Doram Electronics showed a kit for a CMOS 
morse key, a design which appeared in the RSGB 
magazine Radio Communication. They also had a 
kit for a TV cross-hatch generator which included 
an 8-step grey-scale facility. 

Moving on now to one of the big names in the 
business, SMC (South Midlands Communications), 
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showed a fair proportion 
of their extensive range 
from lowly 5-core cable to 
an impressive, new, complete 
2m station designated the 
FT221R. It combines USB, 
LSB, AM, FM and CW and 
offers the user a choice of 
phase-locked VFO or 44 
crystal channels, simplex or 
repeater, and either mains or 
battery operation. The firm 
further claim that the 
FT221R is the only model 
which gives full 4MHz cover¬ 
age (UK and US) and 
optional auxiliary shift for 
repeaters. 

Other models on show by 
SMC included the new FT301 
range, which are fully solid 
state transceivers working in 
the range 10 to 160m in 
500kHz segments. Audio out¬ 
put is 5W to the internal 
speaker, while power can be from either mains or 
12V battery. The FRG7 general coverage receiver 
was also on show, as was the FT301D and FT301S 
transceivers. Output from these two models is 200W 
and low respectively. 

Moving on a little further now we find the Digital 
11 which gives 5kHz step coverage across 2m and 
has a selectable 10 or IW output for simplex or 
duplex operation. Readout is digital, and takes the 
form of six 7-segment LED’s. Finally, completing 
the SMC display, was a new range of Ampere and 
KLM solid state linears with outputs in the range 
low to 160W, and the Multi-Ull transceiver which 
is claimed by SMC to “add a new dimension” to 
70cm FM. 

Lowe Electronics attracted interest with items 
such as the Trio TS-820 transceiver, a unit crammed 
with electronics and which can be supplied with 
digital read-out. Bargain items at the show included 
a 0-24V 500mA power supply unit from Bamber 
Electronics at £7 and another PSU, giving 13V and 
4-5V from M and B Radio at £1-50. Eley Electronics 
had computer keyboards, at £6-50, which could be 
altered to suit many projects by changing just four 
connections. Western Electronics had a 10m to 2m 
transverter at about £140 and a 10m to 70cm trans- 
verter at around £160. These units match Yaesu 
equipment in appearance but are made in the UK. 
Also exhibited was the ‘Penetrator DX33’ beam 
aerial for 10m, 15m and 20m operation. Another 
interesting item on this stand was the Westover tilt- 
over aerial tower which is available to a number of 
specifications. The PM-2000 peak reading wattmeter 
was also shown; this covers 3-5MHz to 30MHz and 
has four ranges, 200W, 500W, IkW and 2kW. |jsg 
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M J.HUGHES M. A.,CEng. MIERE 


ALTERNATIVE KEYBOARD 

Since the, initial design of the Video-Writer there 
has been a change in the availability of keyboards. 
The one most easily obtainable at the present time 
is the 56-station unit available from Electronic 
Brokers under the type number KB6. This unit has 
slightly different electronic output signals which 
need modifying before being applied to the Video- 
Writer. The differences are that the Strobe output 
occurs at the wrong time period, there is no parity 
bit and the drive capability is only sufficient for one 
TTL load. 

SIGNAL CONVERTION 

Although the strobe would appear to present a 
problem the solution is relatively simple. The KB6 


strobe goes high (to the logic level “1”) as soon as 
the key is depressed and then falls to “0” of its own 
accord approximately lOmS after the key depres¬ 
sion (irrespective of whether the key is released or 
held continuously). The Video-Writer needs a strobe 
which rises to logic level “1” a few milliseconds 
AFTER the key is depressed and the strobe must 
stay at this level for at least 20mS before reverting 
to “0”. Fig. 51 shows the output available from the 
KB6 compared with the signal we actually need. 

To get our required signal we use the falling edge 
of the KB6’s strobe to trigger a 555 timer integrated 
circuit set to give a 30mS positive going pulse which 
matches the input requirements of the Video-Writer 
perfectly. The circuit is shown in Fig. 32. 

Fig. 31. Time reiationship between the key action, the data stabitisation, 
the keyboard strobe and the strobe after the interface board detay. 




Output strobe from KB6 keyboard 


Output strobe from interface modific 
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Fig. 32. The schematic diagram of the interface board to match the 
KB6 keyboard to the Video-Writer, 


accommodated anywhere within the existing cabinet 
and can draw its power from the existing 5V supply. 


The absence of a parity bit is of no consequence 
since the Video-Writer circuit doesn’t need it. 

Output buffers are used in each line to overcome 
the low output capability of the keyboard. ICs 59, 
60 and 61 perform these functions, including re- 
invertion to maintain the correct logic levels. This 
circuit is shown on Fig. 32. 

The layout of a simple PCB for these signal con¬ 
versions is given as Fig. 33. The component posi¬ 
tions are shown on Fig. 34. This extra board can be 

'At components list 


56 station keyboard Type KB6(From Electronic Brokers) 

R16 4-7kniO%JW 

R17 4'7kaiO%iW 

R18 330kQ 10% i W 

C7 0 047/(F (Polyester) 

C8 0-1/tF (Polyester) . 

Dll 1N4148 
IC58 NE555 
IC59 7404 
IC60 7404 
IC61 7404 

Printed circuit board, Circuit board pins. 


KEY ACTION DIFFERENCES 

There are a few other minor differences in the 
key actions and, although they are of no real signifi¬ 
cance, they are given for completeness. 

For example it is not necessary to press the 
character shift key to get the upper case letters 
(this is soon sorted out when using the final equip¬ 
ment). The “TAB” control key is shared with the 
key for upper case “I” and, since we need the TAB 
signal for our “Forward/Reverse” control, it is 
necessary to press “Shift” and “I” to change direc¬ 
tion of typing for correction purposes. There is no 
“Backspace” key and it will be recalled that this 
signal is used as a non-writing “Cursor Step”. 
Although there is no key marked as such the neces¬ 
sary code is obtained by pressing “Control” and 
“H”. Provided that the Control key is held down 
repeated pressing of “H” will step the cursor over 
existing characters without erasing them. 

The only other difference which might take one 
by surprise is that the KB6 outputs are “latched”. 
This means that when you have pressed a key the 
data is held on the output even when the key is 
released and only changes when a new key is pressed. 
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OftthOAIlKS pins on memory boord 


This does not affect the normal use of the machine 
and is only noticeable if “Continuous Write” is 
depressed. In many respwts this is a useful dif¬ 
ference because when it is necessary to erase the 
screen the spacer bar has to be depressed to set up 
the “Space” code which is then latched on the out¬ 
put and the Continuous Write button can then be 
depressed irrespective of whether the spacer bar 
is held down or not. 


] Figs. 33 and 34. The wiring pattern of the interface A 
board, drawn fuii site, and the component overiay 
j showing component positions and orientations. 

I Fig. 3S. The layout of the KB6 keyboard. The shaded 
keys are not used. To obtain the "upper character" on 
a shared key the "shift" control must be depressed. 

I To obtain "Cursor Step" the "Control" key must be 
1 depressed with "H". yf 
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There are a number of “Direct Function” keys on 
he KB6 which do not occur on the originaL Most 
)f these are separated from the main part of the 
ceyboard and could be used for extra functions by 
liose who wish to modify the Video-Writer for 
ipedal purposes. 

CONNECTIONS TO KEYBOARD 
There are two sets of output contacts from the 
iB6 keyboard. We only make use of the left hand 
set (when viewing the keyboard from the top front). 
'Jote that there are contacts on BOTH sides of the 
ceyboard pcb and ideally you should use a double¬ 
sided edge connector to make contact with them. It 
night be difficult to get such a connector and we 
suggest that you make soldered connections with fly- 
ng leads. This, however, must be done with great 
care because there is an MOS integrated circuit in 
the keyboard and you must ensure that your solder¬ 
ing iron is well earthed and take all other necessary 
steps to prevent static electricity. Ideally the conduc¬ 
tive focun pad shcmld be left over the connections 
of the IC until after this operation. Fig. 35 shows 
the connections that have to be made to the key¬ 
board pcb. 


the keyboard is left off until most of the wiring 
has been completed. 

The boards should all be “stood off’ the chassis 
with spacers and care should be taken to make sure 
that no part of the pcb wiring is allowed to short 
to ground through the screws. The only connections 
to the chassis are the meiins earth, conimon ground 
(OV rail) at the power supply, and the video output 
screen or ^e modulator chassis (if you are using 
one of the recommended modulators). 

Three flying leads are taken from the Address 
Register board to connect, eventually, with the 
Forward/Reverse LEDs which should be mounted 
on the keyboard panel. Likewise make sure that you 
do not forget flying leads to the auxmary push but¬ 
tons; these are “Reset”, “Cursor Extinguish”, “Con¬ 
tinuous ^Write” and “Page 1/Page 2”. A common 
ground has to be taken to each of these switches 
and this can be picked off any of the OV pins on 
any of the boards. 

To share the load of the 5V rail we suggest that 
you run the Sync Generator and Address Register 
board in parallel from one of the regulators and 
the Memory, Keyboard, and interface modiflcation 
from the other. If you are using the Crofton Modu- 



It only remains to make the final chassis and to 
assemble the Power Supply module, the three major 
boards, the keyboard interface board just described 
and the keyboard itself on it. Fig. 36 shows the 
chassis details as used for the prototype- 
The case of the prototype was made from plywood 
so that it dropped over the metal chassis and was 
held in place by four screws. Some care is needed 
in setting the angle of the sloping front and in 
cutting the aperture for the keyboard to ensure 
that none of the keys catch on the wooden surround. 

The interboard wiring is shown in Fig. 37 and 
although most of the wiring could be connected 
with the boards off the chassis a neater end result 
will be obtained if the separate parts are assembled 
on to the chassis first. However it will be easier if 


later you can make use of the —12V rail as a 
power source but if you intend to use the Practical 
Wireless modulator, to be published in March, 
this has its own internal power supply and only 
needs a mains input. If you use the latter you must 
remember to common its ground to the rest of the 
circuitry. 

SETTING-UP 

If the Video-Writer is being used with a video 
monitor the output can be connected to the input 
of the monitor, provided the internal 75 ohm termi¬ 
nation is switdied in. If the Heathkit portable TV 
(modified to accept a video input as described in 
Part 1), is being used for the display the reference 
to the 75 ohm resistor doesn’t apply, just connect 
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From connector of KB6 keyboard (see fig. 35) 











































































































































COMPONENT STOCKISTS. FREE BLOB BOARD! N 



BLOB BOARDS 


ilFi i iijji 
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S-DeC 






DRILL-SAW 
GRIND-BURR 
BRUSH-POLISH 

kSSkS-SHS’'- 

K) Assorted tools £11.20 (+VAT + post) 
























































the Video-Writer output to the modification point. 
If a domestic television set is being used a modula¬ 
tor must ibe used with its output connected to the 
aerial socket of the receiver. 

Apply power to the Video-Writer and, if you are 
operating at video level, you should immediately see 
patterning on the monitor. If using a modulator you 
will have to tune the television set until you see 
the patterning. It is unhkely that you will see any 
recognisable characters at first unless you are very 
lucky, -because the internal clock frequency of the 
Video-Writer will probably need adjustment. 

At switch on the Random Access Memory will 
have taken up an arbitrary state and will be giving 
a random selection of output codes for each of the 
character cell locations on the screen (i.e. a random 
selection of letters, figures and punctuation). You 
should set the slug of L1/L2 in a central pwition 
and then adjust C2 with a screwdriver until the 
moving pattern stabilises and locks into a steady 
picture which should be the random collection of 
characters referred to. You will note that the picture 
locks over quite a large range of adjustment of C2 
but changes size. 

You should aim to set C2 so that the line sync 
frequency is exactly 15-6251^17 but you do not need 
test instruments to do this. You can either adjust 
C2 until you can see 31 complete characters along 
a row with the 32nd character just disappearing off 
the screen or turn the brightness of the television 
set up and look carefully for a faint “Hum Bar” 
moving up the screen. If you adjust the Video- 
Writer’s clock until this hum bar is stationary you 
will know that you have a sufficiently accurate sync. 

If it is difficult to obtain a fine enough adjustment 
with C2 you can revert to the core of LI and L2. 

The next test is to cheek that you have memory 
for two pages. Actuate the Page 1/Page 2 switch 
and the random characters should change to another 
set. Select page 1 and erase the memcny by depress¬ 
ing the spacer bar (hold it down if you are using 
the original k^board) and momentarily depress 
“Continuous Write”. The screen should clear apeut 
from the chequered cursor. Next check that “Cursor 
Extinguish” works. Carry out the erase test on page 
2. The rest of the tests can be carried out on either 
page 1 or page 2. 

Press “Carriage Return” on the keyboard and the 
cursor should jump from wherever it is to the 
extreme left hand end of the row. Next press 
“Reset” and the cursor should jump to the top left 
hand corner of the screen. Depress the Forward/ 
Reverse button several times (this is the control 
labelled “TAB” on the keyboard) and watch the 
two LEDs, they should be illuminated alternately. 
End up with LED 1 illuminated as this means you 
are operating in the FORWARD mode Now type 
all the characters in turn, using carriage retiun a^ 
line feed commands whenever necessary, and fill 
the screen with text to check all memory locations 
for that page. Remember that you must <mly expect 
to see the 63 characters and the space which were 
shown in the ROM format (see Fig. 4, Part 1), so 
if you depress a key which is marked as scunething 
outade this limitation you may get a character or 
control function you don’t expect! When you are 
happy that you have the instrument under control 
in a forwards direction try it in reverse and make 
use of the Cursor Step button (marked “Backspace” 
on the original keyboard) to position the cursor for 
a correction. When in position you depress the cot- 


rect key and whatever weis on the screen in that 
position will -be replaced with the new character. 

Repeat the above tests on the second page. 

If you get the wrong characters for the keys in 
question it is worth checking that the RAMs and 
the ROM are correctly inserted, e.g. no pins .bent 
under. If these are correct then the most likely 
cause is mixed up data lines from the keyboard. 

If a character comes up at two or more places 
at the same time the probable causes are short 
circuits between address lines or one or more dry 
joints on the board pins associated with the address 
Unes. It is assumed that the boards were checked 
for solder bridges and dry joints when they were 
assembled. 

If you get the random display on switch on but 
nothing else happens the chances are that you either 
have something wrong with the keyboard (make 
sure you have removed the conductive foam pad 
from under the MOS device on it) or you are not 
getting data and a strobe from it First check that 
you have -I-5V, -12V and a good OV connection 
to the keyboard and then check the data lines 
with a voltmeter. You should be able to read the 
binary code for any character if you make a 
measurement on each of the seven lines while the 
key is depressed. You can check the strobe sigpal 
with a sensitive voltmeter at the output point of 
the modification board. A depression of any key 
should give a minute flicker on the meter’s needle. 

Several working units have been built using the 
published printed circuits so if there are any prob¬ 
lems they are almost certainly due to wrongly in¬ 
serted or wrong value components, dry joints, missed 
connections (particularly stake throughs!), short 
circuits caused by solder bridging across adjacent 
connections, or small blobs of solder which may 
have fallen from the soldering iron, or board inter¬ 
connections wrongly positioned. 

It has been noticed that the character generator 
read only memmy is very susceptible to electro¬ 
static fields and this is demonstrated by bringing 
a finger close to it while the circuit is fxmctioning. 
Some of the characters might change momentarily 
and, in the worst case, all the screen will “White 
Out” until the fingm- is removed. A demonstration 
model of the Video-Writer suffered very bady from 
this because a perspex cover was used. Fortunately 
the effect of stray fields does not leave any lasting 
damage but the fact ought to be mentioned so that 
the problem can be avoided. A metal cabinet should 
completely remove the problem but in practice the 
plywood cabinet of the prototype presented no prob¬ 
lems. 

This article will be concluded next month, 


KinoivnoTE! 


VIDEO-WRITER, PART 5 
Resistor R13 was omitted from the parts list 
although it appears on the board lay-out. Its 
value is 330a, 10%, ‘4W. 

CHROMACHASE, PART 1 
The components list gives R13 as lOOkO. The 
correct value should be lOOH as shown on 
the circuit diagram. 
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HIGH SPEC components FAST: 
Agents for VERO - ANTEX - 
BIB MULTICORE SOLDER 



4Teach yourself the latest 
teiAniques of digital elec¬ 
tronics 


1 Basic Computer Logic 

2 Logicai Circuit Elements 

3 Designing Circuits to carry out 


£ 9-70 

r'l 


I ;*p 

I . 0 , 

I N.m. 
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AMATEUR 

BANDS 


by Eric Dowdeswell G4AR 


T his moatb we start ofiF with a rousing salute 
to Julie Hose of Warley, West Midlands, who 
proudly announces the passing of the RAE 
and the acquisition of callsign G8MKD! Although 
Julie has contributed to this column I had not 
realised that she is a sixth-former and still hard at 
her studies so she has been pretty busy! I suppose 
that I had better mention the fact that her Dad 
did likewise and is now G8MKE! She hopes to get 
on to 2m very soon if Dad will let her get her hands 
on the gear! 

So, all you likely lads, working for your RAE, 
you have a challenge here so don’t let the side down. 
The December RAE is now history so I hope that I 
shall-hear that some of you have made the grade. 
Incidentally, Julie is very sensibly swotting up the 
code and hopes to get her ‘A’ ticket before long. 

I know the point has been raised in the past but 
it does seem a pity that the G8 -I- 3 can’t retain the 
suffix part of the call when getting the ‘A’ licence. 
It might be a matter of years before say, G8ZZZ is 
promoted to G4XXX thus losing the identity that 
will have built up on the VHF bands. I know that 
G7 is kept for special purposes but it could have 
so easily have been issued so that G8ZZZ became 
G7ZZZ thus pleasing all concerned. 

Paul Barker BRS34898 of Sunderland has still not 
got around to erecting a proper aerial since he 
moved QTH and persists with a telescopic whip job. 
However it can’t be too bad as he ‘copied’ SSTV 
stuff from the US and reports S8 ZL’s on 20m SSB. 
He uses a Trio JR510 and a Sommerkamp FRDX500 
(very nice!). Hastings reader B. Harrison has built 
himself an ATU now and hopes to have a 300ft 
wire on the end of it if he can get permission from 
those concerned. He comments on a W station having 
a 9 element beam on 15m on a 70ft boom and 60ft 
up in the air! “What’s he turn it with?’’ asks 
B. Harrison in amazement! The Armstrong method is 
definite^ out in this case! For those not acquainted 
with this method it involves turning the mast by 
hand! Armstrong? oh, well! 

You’ll never believe it but Neil Braeman, near 
Horsham, now has three old valve sets in action! 
The normal one plus one as a BFO and the other 
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as an additional audio amplifier! He gives a short 
list of stuff heard on 20m CW just to prove the 
set-up works. Neil also has a two transistor job for 
80m but it is proving a hit unseleotive being 
‘jammed soUd’ after dark. On the conglomeration of 
prefixes now bedevilling the amateur bands, par¬ 
ticularly the US ones, Neil says they ought to “be 
clamped down on. With messing around like this 
you hardly know what you are listening to’’. Neil 
is one of those who hopes to get some happy news 
on the December RAE. He is definitely going straight 
for his G4 + 3. 

Michael Walker in Leeds is taking up our hobby 
but got off to a rather discouraging start when he 
tried to contact the Star Radio Club at the adver¬ 
tised times. If anyone has up-to-date info on the 
club please let Michael know at 100 Langdale Road, 
Woolesford, Leeds. J. RL Beer is another newcomer 
and resides in Barnstaple, Devon. He is getting his 
hand in on 20m as he finds 40 and 80m full of 
Europeans. Unfortunately he does not mention the 
gear he is using. 

BRS 37621 is David Peck of Cambridge and he is 
restarting in the short wave lark and managed to 
find a few good ones among the pages of stations 
logged so far. David wants to get on to a countries 
heard list but as I have told him, we do not run 
one because of the difficulty of checking claims 
made and it would not have any standing unless 
claims were verified. David has an FRG7 receiver 
and the present interest is RTTY for whidi he has 
now got a Creed 7B and a demodulator. He should 
be ready to copy on all bands very soon. 

Martin Sole A9065 now has a HyGrain 18V vertical 
adorning (?) his QTH in Peterborough complete 
with radials. He still keeps a multiband long wire 
going as well which is always a good idea. Propaga¬ 
tion can do funny things to the polarisation of DX 
signals and a bit of wire can sometimes outperform 
a beam on certain signals. Martin has been consorting 
with friend G4FIS while he worked the DX with his 
FT200 which ought to act as a strong incentive for 
Martin to get his own ticket! Martin comments on 
VP8HZ heard on 10m with a Unear feeding a 
rhombic pointing at G land! He was 58 most of the 
time but faded out at dusk. 

M. J. Mathews G3JFF, Hon. Sec. of the Royal 
Naval ARS has suppUed some interesting information 
concerning member ZC4IO who is now active on 80 
and 160m with 75W to a trap dipole on 80m the 
feeders being strapped together on 160m. Operation 
is on 3501kHz between 1945 and 2000GMT and 
between 2000 and 2030GMT on 1825kHz. Several 
British stations and OH have been worked already 
on 160m. 
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Log Extracts 


P. Barker:—20m EP2NC LU5DE TAIZB VE7DEW 
ZL2APM ZL2ASJ 20m SSTV HA6VK HB9ADD 
IlMBV ISOXRI OH5RM OKIDWZ ON4MK SP3PJ 
VE3PT W3LSG W4LZZ WB40VX 
B. Harrison:—40m VK5BP VK7BC 20m FP8HL 
FY2BHI 15m VK5AAA ZP6BF 3A2FY 
D. Peck:—15m CTSAF EA8JE FG0CXV/FS7 
ZDBRD 9J12WR 

M. Sole:—20m HCIBU KH6GMT TAIAZ 10m 
CX8CN 5U7AG 7X2EPM 


BROADCAST 

BANDS 


MEDIUM WAVE DX 

by Charles Molloy 


N orth American medium wave stations have 
been very conspicuous this winter, the result 
no doubt of the low level of solar activity at 
the minimum of the current sunspot cyde. Roy 
Patrick confirms this when he says “reception of 
trans-Atlantic stations has been excellent. The best 
one is CJON, just like a local at 2300. The next best 
is WINS!” Roy’s log comes from Mackworth, Derby 
where he used a Trio 9R59DS to pull-in CJON St 
John’s, Newfoundland on 930kHz; CHER Sydney, 
Nova Scotia on 950; WINS New York City on 1010 
and CBA Moncton, New Brunswick on 1070. 

The writer heard CJON recently at 2230 using a 
VEF 204 transistor portable with internal ferrite 
rod aerial. Transatlantic signals usually suffer from 
slow cyclic fading, even the strongest signals are 
affected. Newcomers to the band may miss quite 
strong stations if they happen to tune to the 
channel during a fade, so tune carefully and stay 
on a frequency for a minute or two. Even CJON 
can be S9-i- one moment and inaudible the next 
More North American DX from Derek Taylor 
who uses a Realistic DX160 and loop from his QTH 
at Preston in Lancashire. Seventeen stations were 
heard, the highlights being CHCM in Marystovm, 
Newfoundland on 560kHz; WOR New York on 710; 
WHDH Boston on 850; WTIC Hartford, Connecticut 
on 1080; WORD Albany N.Y. on 1460; WTOP 
Washington DC on 1500; WKBW Buffalo NY on 
1520; WQXR New Ywk on 1560 and Radio St 
Pierre on 1375kHz. Radio St Pierre is in the French 
islands of St Pierre et Miquelon which are located 
to the south of Newfoundland. Programming is in 
French and the station can be heard once Lille on 
1376 has signed off, usually at 2230. Derek refers 
to a weak signal on 1390kHz which he suspects 


might be WVON, since Chicago was mentioned a 
few times. WVON has been logged in the UK but 
it is better to wait for a definite identification as it 
is unwise to list-log on the medium waves. Derek’s 
final logging is of ZDK on llOOkHz, which is on 
the island of Antigua in the Eastern Caribbean and 
transmits with a power of lOkW. 

D. R. Mayhew, Littlehampton has pulled-in a fine 
log of Latin American DX using a loop and a 
Philips receiver. He was highly delighted to hear 
Uruguay so clearly. Four stations were heard— 
Radio Oriental on 770kHz, Radio Montecarlo on 930, 
Radio El Tiempo on lOlO and Radio Sodre on 1050. 
From Brazil comes Radio Mondial 860, Radio Jomal 
940, Radio Nacional 980, Radio Maua 1130, Radio 
Globo 1180, Radio Eldorado 1220 and Radio Tupi 
1280, all in Rio de Janeiro, Radio Record in Sao 
Paulo on 1000, Radio Brasil Central in Goiania on 
1270 and Radib Recife on 1370. A really excellent 
log which ends with “I listened maqy nights to get 
a poative identity of Uganda on 638kHz. The 
announcer said “thank you for listening to this 
broadcast of Uganda.” Kampala, Uganda is on 638 
with a power of lOOkW until 2110. 

Ralph Newman (Reading) uses a homebrew 
receiver, which has FETs and Toko mechanical 
filters, connected to a medium wave loop. Ralph 
describes recent North American reception as 
‘fantastic betwen 0010 and 0050’ and he reports 
hearing WNBC New York on 660, WCBS also in 
NY on 880, KDKA (which claims to be the world’s 
first broadcasting station) in Pittsburg on 1020, 
WHN New York on 1050, CJMS Montreal on 1280 
and WQXR New York on 1560. Ralph gives further 
details on how to connect a loop and differential 
amplifier to a portable receiver (PW November 
1976) ‘Two methods are possible. If the radio just 
uses a few turns on the ferrite rod to couple up, 
use at least 6ft of co-ax, to space the loop aerial 
away from the radio, otherwise feedback from the 
ferrite rod to the loop causes the system to take 
off.” Ralph’s receiver did not have a coupling wind¬ 
ing so he used a lOOOpF capacitor going to the 
transistor mixer base. 

‘Is world-wide reception possible on the medium 
waves’ is a question often put to the writer and 
although the answer is YES it must be qualified 
with “but unlikely from the UK”.’ North and South 
America, Africa and Asia are heard regularly but 
difficulties arise with Alaska, Hawaii and the Pacific 
Islands as the radio waves cross polar regions where 
absorption is high. Australia and New Zealand 
present another problem. High power Europeans at 
the HF end are occasionally heard in NZ 
but reception in the opposite direction is difficult as 
there are few high power outlets in Australia and 
there is a high level of interference on the band in 
the UK. 

One possibility is 4QD located at Emerald, 
Queensland, Australia which transmits on 1550kHz 
with a power of 50kW. A positive logging of 4QD 
in October 1976 comes from Norway, which is on 
the great circle path between Australia and the UK. 
Harold Emblem in Mirfield and the writer in South- 
port have been monitoring this frequency but the 
only results to date have been a weak unidentified 
carrier heard between 1800 and 1900 GMT. A path 
of darkness is required and this only occurs for a 
short period each day. 

Nothing is new on the medium waves—^the oldest 
DX band. Has any reader a recollection of medium 
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Here’s the remarkable new 

fmmmr 

Superscore HomeTV Game 
Get it together for only £24.95 


Available to you in kit form at the same moment 
as its national launch, the brilliant new Videomaster 
Superscore contains the latest product of MOS 
technology; a TV game chip. 

The logic contained in it had previously to be 
generated by 100 TTL devices. Now it is condensed 
into one 28-pin chip. 

This all-new Videomaster plugs into your 625-line 
UHF TV set (for overseas customers having VHF sets 
we can supply the necessary VHF modulator) to give 
you four exciting games (including tennis and football) 
and two future game options. It features on-screen 
digital scoring, realistic hit sounds, two bat sizes, two 


ball speeds, automatic serving and much more. It runs 
on six 1 ^ volt SP11 type batteries (not supplied). 

The Videomaster Superscore kit costs only 
£24.95 including VAT (recommended retail price of the 
ready built model is over £40.00) and comes complete 
with ready-tuned UHF or VHF modulator, circuit board 
with printed legend, all resistors, transistors and diodes, 
built-in loudspeaker, socket for mains adaptor, and, of 
course, the TV game chip itself. 

Easy to put together the Superscore has full 
assembly Instructions, circuit diagram and circuit 
description. Don't miss this chance to own the newest 
electronic game at such low cost. 


POST TODAY TO: 

I- 

I Vklcomosterbcl 14/20 Headfort Place, Lx)ndon SW1X 7HN 

j Please send me (insert No. requ'd).Videomaster Superscore Kits at £24.95 (inc. VAT & P&P in UK) 

I or £23.10+E4.00 for P&P overseas) 

I I enclose my cheque/money order* for £. VHF modulator required YES/NO* 


ADDRESS 


<3i>] 


ALLOW 21 DAYS FOR DEUVERY 
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wave reception Australia in the early days <rf 
radio when interfraence was much lighter tiian it 
is today? It is only a question of time until 4QD is 
heard in the UK and when this happens it would 
be interesting to know if it is a “first time ever”. 



SHORT WAVE BROADCASTS 

by Derek Belt 


A very mixed bag this month with something 
for everyone’s taste, starting with a curious 
situation out in the Padfic Ocean. It seems 
that in the Gilbert Islands November 1st was the 
date ot the start internal self-govemment. 
P. Kiddle who lives in Tarawa, in that sunblessedpart 
of the globe, writes to say that Radio Tarawa, nor¬ 
mally a medium wave service, went off the air due 
to faults in the transmitter. These faults could not 
be put right due to lack of ^ares thus it was that, 
with the self-govemment date looming up, the 
auth<»ities were faced with a quandary. They 
solved this by “borrowing” a frequency frmn the 
Posts and Telecommunications d^artment namely 
5890kHz and put out the internal s«^oe during 
the run up to self-govmnment. Now that we are in 
the time of year that favours medium wave signals 
it could be that the MW fans have missed this 
service, thus it is with our compliments they now 
know where to listen! PK writes that the repairs 
should take three weeks and that by the middle of 
November things should have been back to ncNrmaL 
However if anyone has pulled in the signal on 
5890kHz a note to Radio Tarawa, Bairiki, Tarawa, 
Gilbert Islands, Western Pacific may produce a QSL. 

While dealing with QSLs Ken Smith, of RossK>n- 
Wye, our resident VGA expert, complains bitterly 
re^rding the service to listeners that this station 
is giving. Ken sends a fine postcard of San Frandsco 
cable cars sent by the VGA in lieu of a QSL and 
says that with the card was sent the schedule for 
May to Gctober, posted in mid-November! Come on, 
VGA, shape up! Jonnathan Hershbaum from some¬ 
where in South Africa has nothing but praise how¬ 
ever for the QSLs from Radio Australia. Unfortu¬ 
nately he did not describe thmn. If they are still 
the same as those of two years ago they are jumbo 
size with coloured photographs of the Parkes radio 
telescope and the Capitol building. JonnaHian also 
logs a couple of rarely repented stations namely 
Swazi Music Radio on 6500 at 1200 and Voice of 
Greece on 17830 at 1800. It would seem Uiat in 
South Africa, as in other parts of the world, DXers 
have problems with the supply of sets and litera- 
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ture. As regards the literature the WRTVH is dealt 
with by Technical Books Ltd., PO Box 2866, Cape 
Town 8000. ,- 

A new st^ back now into the “memory lane” 
d^artment, via Norman GiUkerson of Southamptem, 
who, in an interesting letter recalls the 1920$ and 
the days erf the kfeinchester Wireless Society call 
sign 2FZ. Norman, using such nostalgic phrases as 
“iMight emitter” says that “with interference absent 
in the early hours” he and his friends listened to 
KDKA and WGY from the US. Nowadays Norman 
is try^ for Radio New Zealand on 11960 but so 
far without suexsess though he has pulled in Radio 
Australia on 9590 and 9600. Australia’s nearest fre¬ 
quencies to these is 9580 and 9625. Ncnman goes on 
to say that a Windom external aerial was hooked 
on to his Challenge SRJ802FL receiver and so it 
would seem that this has thrown the calibration out 
a little. 

Proceeding further with matters technical, Niels 
Montanana of Camberley r^orts that a Russian 
transmitter has been causing quite a few prchlems 
in the 25m and 31m bands with “a machine gun 
chatter”. This signal cranes from the Ukrainian 
Byelorussia region of the Soviet Union and was first 
detected several months ago by an “intruder watch” 
service cm the short wave spechrum. It seems to use 
a rotatable aerial since the first skip lands in dif¬ 
ferent areas. Uninformed cq>inion hazards the guess 
that it is an attempt to create an artificial “hot 
bubble” in the ionosphere so that the short wave 
signals can be steered by the reflec:tive properties 
erf the heated atmospheric layer! 

Despite all these problems we can still enjoy 
signals from many miles away and to dose this 
month Roirfn Bayley of Wolverhampton has sent a 
log (rf several unusual stations heard on his Marconi 
R1475 with a long wire. 

Radio BoUvia on 4760 at 1000 
Radio Zanzibar on 4919 at 1800 
Radio Lebancm on 5980 at 1800 
TWR Swaziland on 6070 at 0715 
Radio Uganda on 9515 at 1615 
Radio Mozambique on 11820 at 1730 

So with these few for you to try fof in the long 
cold nights and short cold days I will bid you best 
73s and close down fear this month. 



by Ron Ham 


E arly in Novembra* the writer heard from 
Nick Taylor (Sunbury-on-Thames) a keen VHF 
listraier who uses a Pioneer SX737 Tuner/ 
Amp fed by a Jayibeam FM9S whicdi is sitting on a 
Stolle rotator. Qver the past two years Nick has 
heard about 150 stations in Band H, many of them 
from Belgium, Germany, Italy and Spain. Gn August 
20/21 he logged broadcast stations from Germany 
and Luxembourg which is consistent with the i»'e- 
vaUing tropospheric (H>ening, details of whicb were 
report^ in Decranber PW. 
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The interesting tropo-opening which occurred 
between November 19 and 21 can be associated 
with the large weather system which crossed the 
UK from the north. The roots of this event can be 
traced back to midday on the 12th when the atmo¬ 
spheric pressure, which had been below 30-0" for 
the previous month, suddenly took off from 29-75" 
to reach 30-4" by noon on the 15th, where, apart 
from slight variations, it remained until noon on the 
18th when it began to rise reaching it’s peak of 
30-65" during the afternoon of the 19th. The fall 
began around midnight on the 19th and continued 
down until midnight on the 22nd. 

This falling pressure opened up the 70cm band 
because the writer, at his home in Sussex, received 
a consistent signal from GB3SC (432-89MHz) be¬ 
tween midday 19th and the late evening on the 21st. 
At 0830 on the 20th and 0120 on the 21st this beacpn 
signal reached 599. The signal from the Emley Moor 
beacon GB3EM (432-91MHz) was only heard once 
by the writer, at 0120 on the 21st. 

On the 19th a delighted Angus McKenzie, G30SS 
(London) using his 88 element multibeam at 70' AGL, 
and 50W PEP on 70cms worked GI8HXY and 
G18KAI and on the 20th he added GM8DMZ/P, 
SK6AB and GD2HDZ. 


BROADCAST BANDS 

Short Wave Reports by the 15th of the month 
to Derek Bell, c/o Practical Wireless, Fleetway 
House, Farringdon Street, London, EC4A 4AD. 
Medium Wave Logs to Charles Molloy, 132 
Segars Lane, Southport, PR8 3JG. 

AMATEUR BANDS 

Logs covering any amateur band/s in band/ 
alphabetical order by the 25th of the month 
to Eric Dowdeswell G4AR, Silver Firs, 
Leatherhea'd Road, Ashtead, Surrey, KT21 
2TW. ____ 


For most of the opening the writer received a 
good picture, subject at times to some fading, from 
the Midlands IBA transmitter at Lichfield on Chan. 
8 (189MHz), with a vertical dipole feeding the re¬ 
ceiver. During the event some DX was being worked 
in the 2-metre band. At 0155 on the 21st the writer 
heard GW4CQT call CQ DX and then work OZIAED 
and 15 minutes earlier he heard G8JQE report he 
had worked GM and G1 during the evening of the 
20th, and had just then been working GC.. 

At no time during this event did the writer find 
any DX between 88 and 102MHz because the good 
signal path was coming from the north while most 
of the broadcast DX comes from the south and east. 
Furthermore, Eric Clarke (Chichester) reports that 
before the main event began on the 19th, there was 
an opening towards his north affecting the ATC 
radio frequency in “middle” band during the even¬ 
ing of the 17th. 


An interesting report came from Alan Baker, 
G8LGQ (Newhaven) who feels sure that he heard a 
“fuzzy” signal from a UA station during the 2m CW 
contest at 0030 on the 7th. Can any reader provide 
any more information about activity at that time 
please? Alan’s “home brew” pre-amp uses a 3N204 
and the 2m signals are collected by a crossed 8 ele¬ 
ment yagi so his gear may have been just sensitive 
enough to have detected that rare signal without 
“atmospheric” aid, because at that time there was 
no known disturbance to account for it. Reports like 
this one are’ always welcome. 

Cmdr. Henry Hatfield, Gen. Sec. BA.A. (Seven- 
oaks) observed a small group of active sunspots with 
his spectrohelioscope between the 17th and 20th. 
The writer recorded the radio noise associated with 
these sunspots at both 95 and 136MHz between 
the 18th and 21st. The most intense solar noise was 
recorded at 95MHz on the 19th. 

Signals averaging 549 were received from 5B4CY 
(28-18MHz) between 0900 and llOOhrs on Nov. 1, 9 
and 15 and at 1300hrs on the 14th. 

A 599 signal from the German beacon DLOIGl 
(28 - 195MHz) was heard for a short period at 0950 
on the 15th indicating that the E-region of the iono¬ 
sphere was disturbed. At the same time strong and 
frequent bursts of signals were being received from 
the R1 television system (49-75MHz) in the 6m band. 
R1 vision pulses were also heard during the early 
mornings on days 6, 9, 11, the afternoon of the 19th, 
and for most of the day on the 16th. 

Having heard very strong “pings” of speech or 
music which frequently occur in the 4m amateur 
band, many readers would like to know the cause. 
Briefiy, you are hearing a tiny part of the signal 
from a broadcast transmitter in Poland bouncing 
off the trail of ionised gas left by a meteor particle 
as it bums up within the earth’s atmosphere, about 
60 miles above us. The earth is continually being 
bombarded by these tiny particles but periodically, 
on it’s orbit around the sun, the earth encounters 
large swarms of these particles and the result is 
known as a meteor shower. 

The writer uses a crystal controlled receiver tuned 
to the working frequency of the Polish broadcast 
station at Gdansk (70 -31MHz) to detect these “pings.” 
The signal is collected on a three-element beam 
directed toward the north-east and an electronic 
counter is connected to the output of the receiver 
to record the number of “pings” received. 

Between November 15 and 19 the earth passed 
through the Leonid meteor shower and 4m operators 
should have noticed more frequent bursts of broad¬ 
cast signals during that period. The actual peak of 
the shower occurred at 0700 on the 17th, and be¬ 
tween 0800 and 0900 the writer’s “detector” recorded 
621 “pings” and between 0900 and 1000 more than 
1100 “pings” were counted. This meteor “ping” re¬ 
ceiver also acts as a very good detector for extensive 
sporadic-E disturbances emd aurora-boreaUs. Meteor 
showers to watch out for in 1977: — 

Quadrantids, Jan. 1 to 6, peak Jan. 3, 1600hrs. 

April Lyrids, Apr. 19 to 24, peak Apr. 22, — 

Perseids, Aug. 1 to 18, peak Aug. 12, 1200hrs. 

Leonids, Nov. 15 to 19, peak Nov. 17, 1300hrs. 

Geminids, Dec. 7 to 15, peak Dec. 14, lOOOhrs. 

Reports to Ron Ham, Faraday, Greyfriars, Stor- 
rington, Sx, RH20 4HE. 
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BUILD 5 RADIO AND 

ELECTRONIC PROJECTS 



SOUTHERN WAREHOUSES (DEPT: PW/6/COM) 
43 Blatchington Road, Hove, Sussex 




upon 

your 

record 



Presenting two superb cleaners from Decca 
Special Products in the Decca Record Brush 
and the Decca Record Cleaner. Two different 
designs but both using the same miracle 
conductive fibre with a diameter which can 
clean right to the bottom of your record 
grooves, overcoming both your static and 
dust problems without any need of anti-static 
fluids. 

The Record Brush consists of a handbrush 
using a million tiny fibre 'bristles'. Each sweep 
of the record surface thus allowing upwards 
of a thousand bristles to enter each groove in 
order to clean it. 

The Record Cleaner consists of an electrically 
conducting arm carrying a brush made from 
the same unique fibrous material. 

The Decca Record Brush or the Decca Record 
Cleaner; two ways of ensuring that your 
valuable record collection is kept in excellent 
condition. 

Decca Special Products 
Ingate Place, Queenstown Road, 

London SW8 3NT 
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Careers and 
Hobbies in 
Electron's. 

Enrol in the BNR & E School and you'll have an entertaining 
and fascinating hobby. Stick with it and the opportunities 
and the big money await you, if qualified, in every field of 
Electronics today. We offer the finest home study training 
for all subiects in radio, television, etc., especially for the 
CITY AND GUILDS EXAMS (Technicians'CertificatBs); the 
Grad. Brit. I.E.R. Exam; the RADIO AMATEUR'S LI¬ 
CENCE; P.M.G. Certificates; the R.T.E.B. Servicing Certi¬ 
ficates; etc. Also courses in Television; Transistors; Radar; 
Computers; Servo-mechanisms; Mathematics and Practical 
Transistor Radio coursa with equipment. We have OVER 20 
YEARS' experience in teaching radio subjects and an un¬ 
broken record of exam successes. We are the only privately 
run British home study College specialising in electronics sub¬ 
jects only. Fullest details will be gladly sent without any 
obligation. 



Become a 
Radio Amateur. 

Learn, how to become a radio-amateur in 
contact with the whole world. We give 
skilled preparation for the G.P.O. licence. 



BRITISH NATIONAL RADIO & 
ELECTRONICS SCHOOL, 

P.o. BOX 166 . JERSEY. CHANNEL ISLANDS. 



I 

I 
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“ BLOCK CAPS please! 
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15—240 Watts! 


HY5 

Preamplifier 



15 Watts 
into 8n 


25 Watts 
into 80 


60 Watts 
into 80 


I.L.P. El( 
Crossland 
Nackington, 
Kent CT4 7AD 
Tel. (0227) 6321{ 
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J. BtRKETT 

Radio Component Suppliers 

25 The strait, Lincoln, LN2 1JF 

Telephone: 20767 

(ASSORTED lOX 80 Metre CRYSTALS for a- 16. 

^10-7 MHx CRYSTAL FILTERS B.W. ± 15 KHz @ £4 each. 

f ®IOO @ 75p each. 7620. 7720. 7966-7. 

. W33-3. 8300. 8366 7. 8483-3. 8583-3. 8650 KHz at 40p each 
0 BF 224 600 MHz NPN TRANSISTORS for 57p. 

10 2N 706 NPN TRANSISTORS for 57p. 

100 ASSORTED MULLARD C 280 CAPACITORS @ 57p. 

SO BC 107-^9 TRANSISTORS Untested for S7p. 

J POWER PNP DARLINGTON TIPI 17 for £1. 

® T^EXAS plastic T03 NPN 2 Amp 800 Volt TRANSISTORS 

50 AC'|28 TRANSISTORS Marked but Untested @ 57p. 

6 P CHANNEL FETt like 2N 3819 @ 75p. 

U ASSORTED TUNING VARACTOR DIODES Untesud @ 4Sp 
3 PLASTIC SC.R’a 400 PIV 6 Amp for 75p. 

S^rCENERAL PURPOSE UNIJUNCTION TRANSISTORS 

I QUAD AMPLIFIER LM 3900 with data ® 60p. 

SO ASSORTED TRANSISTOR ELECTROLYTICS @ S7p. 

3 PLASTIC TRIACS 400 PIV 6 Amp for £1 10. 

4 DUAL GATE MOS FET’a like 40673 at 4 for £1-10. 

10 BC 212 TRANSISTORS for 57p. 

U" Die SUB-MINIATURE 8 Ohm LOUDSPEAKERS 3” Depth 
@ 75p. 

TUNING CAPACITORS 500-1-500-i-17-|-I7pf with S.M. Drive @ 
Mo. 250-|-250pf with SM Drive @ 38p. 

" ELECTROLYTIC CAPACITORS size 3*'—I 3/16* 


lO.OOOuf 16 


5 MHz lOX TYPE CRYSTALS for SOp. 

100 ASSORTED SUB-MINIATURE DISC CERAMICS SOv.w. 
3-3pfto -Oluf @ 57p. 

OOOSuf 7SK.V.W. VISCONEL CAPACITORS @ SOp each. 

BLOCK PAPER CAPACITORS I2uf 350v.w. ® SOp each. 

80pr WIDE SPACED TRANSMITTING CAPACITORS ® £1 -85. 
PRACTICAL ELECTRONIC CONSTRUCTION BOOKS, 

"Electronic Projects" @ 7Sp. "Transistor Teat Gear” @ 75p. "Tran- 
@ 60p. Special Offer of the Three Books 


PRICES ON 
BRANDED 
COMPONENTS/ 

All'big name’manufacturers •Sam? day service •Money back guarantee 


IS - cw, d(M 8% W on Cos/Mos and 1214% SAT on Transistors. Dkxtes etc plus 15p post^ and packir^ 

Rosebank Parade, Plough Road, Yateley Camberley Surrey Tel: 0252 871388. 

ROWNSGEM LTDi 
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AMBIT international (dept 83) 


The Dynamic Twosome: Signalmaster/Audiomaster 

After long and thorough deliberation, we are proud to 

announce a new unit from Laisholt - the Audiomaster. 
As ever, the instructions are designed to lead the unwaty- 
and the inexperienced- through point-to-point steps that 
culminate in a professionally styled and finished amplifier 
)le ment the Signalmaster F M tuner. Price £79.00 
Power: 25-f25W RMS 
THD: Less than 0.3% 
Dynamic range; an 
exceptional 80dB 
(Signalmaster shown on top 
of the Audiomaster) 

The Signalmaster Mk.8 is equally simple to assemble, and 
results reflect the superb Scandinavian styling and careful 
electronic engineering. £85.00. 


for the more expei^ 
inced constructors. 

A chassis, cabinet and front panel designed to be used with 
a variety of electronics inside. The standard set, with the 
Larsholt 7253 varicap FM tunerset, plus all necessary parts 
to complete costs £65.00. Alternative modules for the signal 
processing stages are available for the more advanced F.M. 
radio enthusiast/constructor. (EF5800/7030/91196) 



From left to right, the EFS800 6 circuit varicap FM__ 

MOS RF stages, both with AGC control, and an ultra stable oscillator. 
Next the 7030 Linear Phase 10.7MHz IF. Distortion 0.08%, muting, 
AGC, meter, auto stereo ssvitch outputs. Finally the new 91196 mpx 
decoder and combined birdy filter. Mono THD 0.05%, stereo sep. 
55dB at IkHz, 42dB at lOkHz - the best decoder module yet. 

EF5800.£14.50 7030.£10.95 91196.£12.99 (BuHt). 

Overall performance of the three modules when correctly assembled;- 
30dB S/N at O.BSuV input. 60dB at 5uV. THD 0.09%. AFC holds 
THD below 0.2% over 400kHz if required. AGC effective over a 
90dB range. Image rejection -90dB. Noise floor -73dB. 


s; Coils, la Filters, ei 


TDA2020 20W Z 
LM3900 JJuad^ai 


"20 7Mcl't*'o«®(7^'^’'°"’"’’o 30 


■B,: 




107 (4k7lmp) 




Standard Ui 




Terms: Vat extra, 12.5% unless marked *, which is 8%, all 
complete tuners require £3.00 for packing and carriage. The 
standard P8iP rate remains at 22p per order. Catalogue 40p. 

Ptiona (0277) 216029 (After 3pm please). SAE for free price lists. 


Write to: 57a High Street 

Brentwoodz Essex: CMI4 4RH 












































WELBROOK STEREO 

This new hi-fi amplifier from Welbrook is 
the result of painstaking design incor¬ 
porating 5 I.C’s 22 transistors plus 10 
diodes and offers outstanding value for 
money to the discerning enthusiast. 

30W RMS per channel into 8 ohms load. 
Total harmonic distortion less than 0-1% 
at all power levels. 

Hum/Noise -80db Tape/Tuner 

—65db Disc (Magnetic Input) 
Complete unit comprising power supply, 
pre-amplifier with filter networks, two 
power amplifiers and loudness control all 
in teak finished cabinet only £88 00 plus 
VAT. As above but without filters and 
loudness control only £79 00 plus VAT. 
Also available in module form complete 
with front panel but without cabinet-easily 
assembled by the average enthusiast. 

Send for details and full price list to:- 

Welbrook Engineering & Electronics 
Ltd., Brooks Street, Hillgate, STOCK- 
PORT SKI 3HT. 
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Handy size Reels& Dispensers 

OF THE WORLDS FINEST CORED SOLDER TO DO 
A PROFESSIONAL JOB AT HOME 

Ersin Multicore Solder contains 5 cores of non-corrosive flux that instantly cleans heavily 
oxidised surfaces and makes fast, reliable soldering easy No extra flux is required. 


For soldering 
fine joints 

0 more (Aspensers to 
iplify those smaller jobs. 

: Its provides 6.4 metres 
'prox. of 0.71 mm solder for 
e wires, small components 
land printed circuits. 

IPC116 SOP 

■Or size 19A for kit wiring or 

I radio and TV repairs. 

12.1 metres approx, of 


handy size reels of SAVBtTf 
^ 40 / 60 , 60/40 6 

--1 solder 

■ alloys 

These latest Multicore solder reels are 
ideal for the toolbox. Popular specifications 
cover ail general and electrical applications, plus a major advance 
in soldering aluminium. Ask for a free copy of ‘Hints on Soldering’ 
containing clear instructions to make every job easy. 



Alloy 


Size ALU-SOL 


Oiam. 


For economical general 
purpose repairs and 
electrical joints. 

For aluminium repairs. 
Also solders aluminium 
to copper, brass etc. 

For fine wires, small 
components and printed 
circuits. 

For radio, TVand 
similar work. Increases 
copper-bit life tenfold. 


Sole U K. Sales Concessionaires: 

Bib Hi-Fi Accessones Limited, 

Kelsey House, Wood Lane End, Hemel Hempstead, I- 




BIB WIRE 
STRIPPER 
; & CUTTER 

i Fitted with unique 
I 8-gauge selector and 
handle locking device. 
I Sprung for automatic 
opening. Strips flex 
and cable in seconds. Model 8B 86 p 



Absorbs solder 

instantlyfrom -- 

tags, printed 
circuits etc. Only needs 
40-50Mtt solder! ngiron. Quick 
andeasytouse. Non-corrosive. 

SIzeia 97p 



Perhaps we can help you turn that old wish into reality 


As all electronics constructors know, one of the secrets of 
happiness is to spend leisure time on work that is both interesting 
and constructive. Unfortunately, one's enjoyment of the hobby is 
soon spoilt if you can’t obtain the right components. That's where 
Home Radio Components come in, and If you're a regular reader of 



these advertisements you'll know exactly what we three typical 
customers' recommend. Here it is—the first step is to Invest in a 
Home Radio Components catalogue. This will enable you to locate 
quickly and easily the parts you need for the project you have in 
mind. Then, to buy the components you have a choice of three 
methods. 1, You can visit Home Radio's shop in Mitcham, above 
Tesco's almost opposite Mitcham Baths. 2, You can send a cheque 
or P.O. for the items you need. In the normal Mail Order way. 
3, You can join Home Radio's Credit Scheme and settle your 
account monthly. Full details of this popular scheme are given in 
the catalogue. 

Whichever method you use, you will enjoy the prompt, personal 
service Home Radio Components always strive to give. So, back 
to the first step, send off the coupon with £1 -40 for your copy of the 
catalogue—it's a superb production! 
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SMALL ADS 

The prepaid rate for classified advertisements is 17 
pence per word (minimum 12 words), box number 
40p extra. Semi-display setting £14.00 per single 
column inch (2.5cm). All cheques, postal orders 
etc., to be made payable to Practical Wireless and 
crossed "Lloyds Bank Ltd". Treasury notes should 
always be sent rejjistered post. Advertisements, 
together with remittance, should be sent to the 
Classified Advertisement Manager, Practical 
Wireless, Room 2337, I PC Magazines Limited, 
King's Reach Tower, Stamford St., London, 
SE1 9LS. (Telephone 01-261 5846). 



_ Type AEL II Carbon 

Film 5% E24 range. (IE to lOM) Sold 
in units of 10. 7p, ■2W 8p per 

10 Min. order £2 P * P 15p -t- 12% 
VAT. SAE for more details to.C. Vf. 


COLLEGES 




Aerials 


G2DYM SWL AERIALS 


All aerials custom ^uilt by G2DYM. Ex- 
B.B.C. Transmitter and Aerial Engineer. 
CONSULT US for DESIGN & ADVISORY 
SERVICE, send large S.A.E., 3. 61 


LADDERS. Varnished. 20ft 91n extd 
£23-03. Carr. £1-90. Leaflet. Also alios 
ext. up to 62*2 ft. The Ladder Centn 
(WLS) Halesfield (1) Telford, Salop 
Tel; 5866<“ - - 


Callers welcome. 


curcuiis. » voii. xnosiet mixer, it, ir, 
BFO, PROD. Det. Excellent AM/CW/ 
SSB results reported by delighted 
users. SAE detads. PR Ctfllege Elec- 
-- se, Glc 


tronics, Millend, Stonehouse, Glos. 


etc. For the best at keenest prices send 
S.A.E. for free illustrated list to: 
Felstead Electronics (PW), Longley 
- SK8 


Lane, Gatley, Cheadle, Cheshire. 1 
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Service Sheets 


SERVICE SHEETS—COLOUR TV SERVICE MANUALS 

LARGE SELECTION COVERING MOST MAKES-S;A.E. WITH ENQUIRIES PLEASE TO: 

BELL'S TELEVISION SERVICES 

190 KINGS ROAD, HARROGATE, N. YORKSHIRE TEL. (CODE 0423) 55005 

We also have a large stock of Books A Magazines on Radio, TV, etc. Free lists on request 


—mped AddroMd Envelope. ' ....... .— ...id lerje 

We can supply manuals for most makes of Colour Television Receivers by return of post. 
B.R.C. PYE ECKO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA 
FERGUSON H.M.V. MARCONI AND MANY MORE. 

Let us quote you. Please send a STAMPED ADDRESSED ENVELOPE for a prompt reply. Alto 
comprehensive TV. repair manuals by J. M. Court, S.A.E. for deuils. 

G.T. TECHNICAL INFORMATION SERVICE 

U DRYDEN chambers, II* OXFORD STREET, LONDON WIR IPA. 

MAIL ORDm ONLY. 


LARGE SUPPLIER 
OF 

SERVICE SHEETS 

(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS. 
STEREOGRAMS. RADIOGRAMS. 
CAR RADIOS) 

ALL AT TSp EACH (Except colour) 4 CAR RADIOS 
Please elate II Circuit will do If Service Sheet not 

“PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES A ORDERS " 
Othsrwias cannot bs attondsd to 


C. CARANNA 

71 BEAUFORT PARK 
LONDON, N.W.11 SBX 

_ have the largest tuppllet of Ssrvics 
Sheets (strictly by return of post). Please 
state make and model number alternative. 
Free TV fault tracing chart or TV list on 
request with order. 

Mall order or phone 01-458 4882 
Large Stocks of Colour Manuals 
NO OVERSEAS MAIL PLEASE 


Books and Publications 


NEW BOOKS 

BP34 

Practical repair & Reno¬ 
vation of Colour TVs 

95p 

BP35 

Handbook of 1C Audio 
Preamp & Power Ampli¬ 
fier Construction 

95p 

221 

28 Tested Transistor 

95p 

222 

Solid State Shortwave 
Receivers for beginners 

95p 



Books and Publications 

(continued) 



DISCOLIGHTS. 3-channel soundlights 
£17-50! Strobes £22! Full catalogue 
from: Aarvak Electronics. 12a (P) 

Bruce Grove, London N17 (01-808 8923). 


Copic 
28 K< 


(ennlon Road, St. George, Bristol s! 

BACK NUMBERS: “Practical Wireless” 
1945-71, missing II and 12/50, 4 and 
5/56, 5/66. Also “Radio Constructor” 
8/47-10/66, excent 7/50 and 5/54; 
“Radiocraft” 1945-47, 9 copies missing; 
“Practical Television” 1960-70, missing 
8/68. And sixty radio books. 3 Old 
Nichol Street, E2. 01-739 6327 (Day- 


KENT COUNTY COUNCIL 

Tenders are Invited for the sale of sur¬ 
plus Constabulary Operations Room 
equipment consisting of a Mark IV 
Thermionic Tape Recorder, a Sealecto 
panel for indicating vehicle position 
and Panels containing numerous relays 
and uniselectors. Write for tender 
forms to the County Supplies Officer, 
County Supplies Department, 
Sandling Road, Maidstone, Kent 
MEM 2LP to whom sealed tenders 
must be returned by Friday, 4 February 
1977. 


— Kings Road, Harrogate, N. York¬ 
shire. Tel; (0423) 55885. 


SERVICE SHEETS, radio. TV etc. 
10,000 models. Catalogue 24p, ulus SAE 
with orders, enquiries. Teiray. 154 
Brook Street, Preston PRl 7HP. 


For Sale 

(continued) 


- - -. telytype _ 

papertape reader and punch. Nice 
condition. £30. Telephone Newbury 


WANTED—NEW VALVES, TRAN¬ 
SISTORS. TOP PRICES, pimular types. 
Kensington Supplies (C), 367 Kensing¬ 
ton Street, Bradford 8, Yorkshire. 


Fleetwood FY78JZ. 


TELEVISION 

TRAINING 


12 MONTHS’ full-time course 
in Radio A TV for beginners. 
(GCE—or equivalent—In Maths, 
and English). 

26 WEEKS' full-time course in 
Mono & Colour TV. (Basic 
electronics knowledge essential). 

13 WEEKS' full-time course in 
Colour TV. (Mono TV knowledge 
essential). 

These courses incorporate a 
high percentage of practical 
training. 

Next session starts on April 18th. 
Prospectus from : London 
Electeonics College, Depart¬ 
ment B2, 20 Penywern Road, 
London SWS 9SU. Tel. 01-373 
8721. 


__ __ -icence, with an RRC I _ 

Study Course. For details of this, and 
other courses (GCE, Professional 
Examinations etc) write or phone— 
THE RAPID RiESULTS COLLEGE Dept 
JXl Tuition House, London SW19 4DS. 
Tel. 01-947 7272 (Careers Advisory Ser¬ 
vice) or for a prospectus only ring 01- 

JJQ, .ox,---> 


946 1102 (24hr recording service). 
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Miscellaneous (continued) 


PRIHTED CIRCUITS 
and HARDWARE 

Readily available aupplles of Con- 
Btructors' hardware, Aluminium aheat 
and sections. Printed circuit boards, 
top quality for Individual designs. 
Prompt service. Send 15p for catalogue. 

Ramar Constructor Services, 
Masons Road, Stratford on Avon, 
Warwicks. Tel. MTt 


SUPERB INSTRUMENTS CASES by 
iazeUi, manufactured from heavy duty 
PVC faced steel. Hundreds of people 
and industrial users are choosing the 

- they require from our vast 

, competitive prices start at a 

_ 82p. Samples; width, depth, 

height, Sin X Sin X Sin, £1-70. lOin x 
61n X Sin £2-42. lOln x Sin x Sin £S 02. 
12in X lOin x Sin £S-96. Sin x 4in x 4in 
£1-9S. lOin X Sin X 4in £2-97. 12in x 
4in £S-96. 7in x 7in x Sin £2-91. 

_ lOin X Sin £S-96. 12in x Sin x 7in 

£4-40. 12in x 12in x 7in £4 84. Plus SSp 
triage and 8% VAT. Over 400 models 
„ choose from. Prompt despatch. Free 
literature (stamp would be appre¬ 
ciated). Bazelll, Dept No. 25, St. 
Wilfrid’s, Foundry Lane, Halton, Lan¬ 
caster LA2 6LT. 


H. M. ELECTRONICS 




MAIL ORDER 
PROTECTION SCHEME 

The Publishers of Practical Wireless are members of the Periodical Publishers 
Association which has given an undertaking to the Director General of Fair Trading 
to refund monies sent by readers In response to mall order advertisements, placed by 
mall order traders, who fall to supply goods or refund monies owing to liquidation or 
bankruptcy. This arrangement does not apply to any failure to supply goods advertised 
In a catalogue or In a direct mall solicitation. 

In the unhappy event of the failure of a mall order trader readers are advised to lodge 
a claim with Practical Wireless within three months of the date of the appearance of 
the advertisement, providing proof of payment. Claims lodged after this period will 
be considered at the Publisher's discretion. Since all refunds are made by the magazine 
voluntarily and at Its own expense, this undertaking enables you to respond to our 
mall order advertisers with the fullest confidence. 

For the purpose of this scheme, mall order advertising Is defined as;— 

'Direct response advertisements, displays or postal bargains where cash had to be 
sent in advance of goods being delivered’. Classified and catalogue mall order adver¬ 
tising are excluded. 


ORDER FORM please write in block capitals 

Please insert the advertisement below in the next available issue of Practical Wireless for . 

insertions. 1 enclose Cheque/P.O. for £. 

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless). 



























NAME .. Stftd tor CtoMifltd AdvertiMmtnt Manager 

. 

ADDRESS. King's RmcIi Townr, Stamford Stroot. 

Undon S11ILS Telephone 11411 St4 

. 17p per word, minimum 12 words. Box No. Mp extri 

Company toglaforad In knglind. Raglatarad No. BZSM. Raglitarad offloo: Klng'a Rtaeh Towor, Stamford Straat. London 8E1 9LS 
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The new Naplin Catalogue 
is no ordinary catalogue... 




Catalogue includes a very wide range of 
components: hundreds of different capacitors; 
resistors; transistors; I.C.’s; diodes; wires and 
cables; discotheque equipment; organ components; 
musical effects units; microphones; turntables; 
cartridges; styli; test equipment; boxes and 
instrument cases; knobs, plugs and sockets; 
audio leads; switches; loudspeakers; books; tools - 
AND MANY MANY MORE. 


r-SENDNOdialogueW ^ 




delayed by up to tou 

time to order before publication and get your pack of ten 
■ special offer coupons, giving big discounts on ten different 
popular items. YOU COULD SAVE POUNDS! - SO DON'T DELAY - 
FILL IN AND POST COUPON NOW! 


wnthly newsletter keeps you up to date with latest 
aranteed prices - our latest special offers Ithey save you 
undsi - details of new projects and new linos. Send 30p 
' the next six issues ISp discount voucher with each copy). 

mniiiljNJini 

ELECTRONIC SUPPLIES 

RO. BQX 3. RAYLEIGH. ESSEX SS6 SLR 

Shop: 284, London Road, Westcliff-on-Sea, Essex 
(Closed on Monday) Telephone: Southend (07 02) 47379 














